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JJLLJl iij-Lo OjLjLiiLj 4 1 ... 1 ... II oJLa 'lt^-^'j cS^Lv*^*^! 

ijJLj jLisJ t _;liJ ^y^' ^ 1 ^' 1 1| J 4-l15iJ| j ^ jixU jij^^ 

ti^jiJl ^yb OjS^ Olj ti^jjjiil iiilLj ^Uia\I Sjj^ t^jJl ^2007 
.(LajjPj cJ^\Ij t^'iU'^lj tJL/ij\l JSLij jUi y Uj tj^iLJl 

J (4jj^l>J| ((jjLJl) jJi-s^l oLlilJlj (OLSLa^j^^iJIj 

.iLJij tioJiuJi ilj^Jlj tAiUaJlj 

^ ..U Lo Uil Jii; ^1 ^yJl tSji^-UJ -dJl -LP dlLJl SjiLo :lUli 
oJLa .L^jL?-j 45U.«-«JI 4.dli>c^ ^ Ojl-)^l-) A^^iiiJlj ^jlxU 
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A^\J^^J (oLfll clSJl 4aJ>-^ Jh^-^ ^ J i^T^'^) A^iyii 

^Ij jtJLxj (jjy^Jl tSJ^' -^j^ ^y*^' 
;^L^|B L^"5-b- (jiJl oLiiJl iLJLJl JoT,:,7 

Jo 7,:. 7 t^Jj^j j\ Lj^. -^J t(j:o7^ oil 

a^lISiJI J 4^la1jJI .-jt-w lU ^ 1 1 ^ ^^oIm ^U^^ tolls' ^jj^ -z*^ ( LjLiS' 

o^js;, \ olj ^2000 

L2..1a" Ll-«-p ^^JH-'J t-^Li^l tJj-^ ' Ti^^J ' tS ^ 

.^^^J^\ i^j^"^ tSjI^wJl SiLij 

-A 1431/3/20 
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in 



tJj'jLiLJ tcS^'jy. Lf* Lf^J-^J^^ (Frank Jahn) (;jL:>- JJUI^ J-^-p 
iiij iS" j-ii (J-«-J»-Jl ^ 11 -^J -W^ly^^j o-L>tL«Jl 4SCL«_«Jl tlJ:Jjjb 

(^^jaJLp (J^-^ ^^'^I (J j-^^ ^jJajj t^Lt^^I^L) 4Ja^ ^ -/^-^'j 4^lajjJj 

LJl L (Perth) ii"^ .4ji>jL>JI ^y^J>- jjj^ ivLj-j 

^,u^o'> 1981 (iLp iaiJl 4pLiv» (Mark Cook) 5jS iijU 
tJU_^U^-| ^^ly ^5"^ ..LiJi iijLi 1992 ^^Lp .SJ^^I ^SO-^Jl j 

j5j tiaiJl 4pLiv> (y 0 29 (Mark Graham) ^LaI ji- iijLo ,_jjJ 

^y (Schlumberger) a^j^AJ, aSjJ. ^ jU Jf>i^ o'> ajI-lJI ^y Jap 

.JU-iJi (i^^l ijiaiiJl i^-UjJlj JJciiJl (_yiL>i^ oL--:i>Jl 

■ - ' (^j^ 'i ■ J ^ ■ ^ ^■-''t^^ ((J^ j-^^ (,/^^ ^ ^ ^^-^^ ^y 
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.LSL^J J.;,:,7ll ciLiJ l^lj t^^^Vlj iaJa^l y._jk;j p..57llj .■,,.5;7ll 

iaij ^ (j*^' ^L>«lJl J iljJl ^L-o jJSLIlj ^c-i^jj 

^ jJL>c-«J oJ-A-d^ 4^L>cJ|j 4JLgLtJl 4^J_L«J| oJLa 

tsiL-Jlj iijL^lj J-^^ ^"J^iLj i^LiviJl 

o-bjjJi ^ jJi .^j-s^ tSj^^' J^t^' J-^ ^-^i - J-o-«-ii 

15 



(.Ul> .(.1 
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The Field Life Cycie 



Gaining access phase J ^ 1 -1 

4J.k1.4JJ 4JLlJ|j 4^L«j:^\Ij 4j^Udii\lj 4^L^lj jjbLla^l 1*-:^^ 

(scouting studies) 4 ^ a m. oL-lj5 o .,A t ^ IJ_aj 5 k ; o II 4_:>-LiJ^ 
t4_;-ft_JLiJ 4_«^l ^ (commissioning) ilJ-pJ j] ojLjJI oLojJ-«-«Jl ^l-Lki^Lj 
oL-Jl t^Lij'\lj tjLiS^\l 4^Ijj" j_^I ^.^StII oL-LjijJI jL^Ij 

iljjJl jl^jii^lj j,-So*il ^Liaj 4j5L/ii5\Ij 4-^L--JI oIjLip\I 

^^LJI jl_^\lj ^^UJI _,W!lj jUJlj i^l i*Lu^ ^L" JUjl^Ij 

ij-s^uitJLlI Oi'iL-Jlj ^LjjVI JjjJ^J j_jJLp 5_^-_2Jlj 4_^_j-s^l oLjjJL^-^Ij 
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JU-Vl JS^ OLSLJI JLi^^j ^^U^ 

i^LuJl J^ji^-j TT-^ '''.^^U .iS'^^l j^j*^L*aJI ^ jl 45"^^ I jJL 
-dJl Jt^-^ ^j^j OlS" L»j J .iJU^I iS'^^AU OlS" lij L»j 

oL^^ JJ Sjl-Loj jLiJlj iaiJi ■/90 ^J\j^ dl 

(Saudi w ... II j-S^IjI t (National Oil Companies (NOCs)) ia-iiJl 
t(Li^Lo) (Petronas) t(4-j^j w ... II 4_^j-«Jl 4_S1L<^I) Aramco) 

^<jl 1 ■ jj-ill ildi^ iS" ^ ^^l^'^--" ^jijp- .(ciL— lSUJI) (Pemex) j_^-^SLfc_uj 

US' t (licensing round) ^j^aJ>- y a} Ldp aS'jLlJI j_yJj S^p-dl ^^^Lu j5 
iS"^ ^ Jlij^l jS JjUi ^ "^-^j -(jj^l J-s^l jjiilij-i 

jiX^ ^j^j (Ji^^*^ -^j t^t^^^M^i *->j_;iaJi j»-fdi 5j^j>Ji jjlj 

.ijU^Jl oUaLJl J iJLJl 0 j>lJl S J jUJl J 

JJ (__;-L-Vl oLSJ (>">^l (>" (iy*^ - ( j^ l t o o i l ("l^^lj (>">^l a"^. 
d jjj^jjJt*^\ t^Ltk^ihtfl jL«JLLhM| A^u^ f-j^ I>-La j^^;^ ( j"^-^ 
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. (cash flow) ^)f\ (^ilOt ^JsJ^J JUA lU. 1^ : ( 1-1) 



Bxploration phaje tJl.fX^nVI jjfr 2-1 

* J t * 

JU^I JL> 1:>.^U| j]»LJi 

.(OulfofMciico(OoM)) *iL-SUJl ^ iU>Jl .LJlj 

c^UUiA^f (portfolws) oLi!L> 4^LJ| jUJij .kiJi o^j^ ^ JuJuJI 4iLi«i 
*i»LUJlj V^-!^^'^* ^\^\ ^ Ji- 5>1 Jt*: o^ij ^^.k 
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4^jLs^t i--^ iij^l iijoiJ yUJij Oj^' 

A^jj iJU-i*wJl Jl^bU aL-Jl 0| .*JLli:i-,Vl (ventures) oI^Ul*J 
^ Jj g^i*: VU! J-i>* 4^ iUUJI 5^1 j^jSj ^L-Vl 

. J-Uil J4> ^IjJl ^1 ^LiJl JJ 
'0-1 2 3 4 5 6 -^J^. 

^75 ^ 

:J 25 

0 

.( ftJb (^Li^ ^j**; _ spudding ii-^.-m L j-> j\) jSj 
JU-iJ-l fi-^J^j 3 Sit: ■ n jJj ■ ^ijLlJI jj-jJl4 SjiiJi 

.^•—II ^il^l j^lj .^-skiJl J*JI 01 
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Appraisal phase ^ ;;5?.H 3-1 

.ij:>-bj\l 4jjJSj j^kSUl ^f^i 0*^1 



^ ^ S 2 J^ii- (income) J-^^ (»-d-^ (j^^^ J jlj ^"^^ 4_«jLlo • 
^lijj IJla '(j^I J^^l * 

. J-«jJl iailJl iS" ^ O L»j iS" Jp- 

UJ tiijSLlJl j_ya*i>J j_yJj tiJliJl 

p^a^ll tj-L^j J^Lj .(structure) jiliiJl j-c ^lii^ iLUJi Sij^j*]! ^j>t>JLj 

,_$jJj>Jl i^lji tjjjb -J^^' ^J-^ o5-Ui^l oljL>Jl ii.j>*Jl 

OjSo tSAUToll ijiiJi oljL^I (feasibility study) 

j_yLp i^ljjJl ^yi^ .4j5L/iiS\I 4^1jJI jjj JjLJ JiSfl (_ylp 

^lj-«Jlj tOljj«-«Jl tiJLajJl j^-la-^j t^tJa-L-Jl ^j-laj oljLi- 
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Development planning ^jjiax)! •laJai^ 4-1 

(Field Development Plan J^>t!l jij^ <iai- tLiLs^l J^JaiU JjLS 

4*^Ll>i o\Ls^l jL>tJ)/ ^ -" ij?-Lli>i iiuj iiajiJi JlIjj (FDP) 

^^^AaI! ijSJ^ oLivjIj-" ^-^J J^^' TiJ^ 4ia>J j_y-^jJl tj-LjJl ii\ 
4jjiWJl 4jL^lj 4^LL«_)J| 4i^JUU J < »^U...H ^_jip J ^c^k^l oLIIaUj 

'. *^ (J^^ (J^**HJ ■4;;^iJ**Jl 

.<^kl\ <^J1^\ oLkju • 

ojiilj 4ii53l • 

t^l JjVl ^LJl 
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. (procurement) ^LJI i\ jaJ ^ • 
.(fabrication) oLtiJl ,,^1 • 
.(installation) oLliJl i^ilSJ • 

Production phase ^^^1 5-1 
OVI ^-^i-^ t (cash flow) -LlJl Ji-Lj i^Lj tJ>=*^ ikij IJLa 

jl t^LJl jLfcil^Vl Jj-L-j 4JU-«I^I (^^SUj (_$iJlj ,_$-LiJl Jj--Lll I-LpLs^ 

ijiiljJl S_^l ^\ S-LIj -Ui*j tsUl (production profile) 

aj-j^ (1 _ 1) JSLllI ybUill 
i>«iuJl jLVl S oJla (build-up period) jyL^iiJl _ 1 

j_ya*j jl ^^aI—I (j^Uj ajIjJI y (plateau period) jl yi—Vl _ 2 

.,_$jLp Ji?- jjJj ix^L J jiff] j^jSJ t(jl"j (J2?- j_yJj ix^L ol ji-i 5 - 2 ^ 
i oIa i>«iuJl jLVl Ji" ^^^laJ (decline period) jl-L>t;Vl Sys _ 3 

Decommissioning ^l^ill JJLisJl fc_iSj 6-1 

^c^jvij UJL^ (economic lifetime) SiL* m. o 11 ^SiLs^Vl (^f^^i 
-oV .LsL^J Ji>Jl J*i-tj" ili^JJl dlL" tj^li JSLij LJL. JiJl ^-b" 
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ijU-jji oli y:- j-<Jl ii'jLfi-.l J (_yiUJl JLij^l J^>^l aA^ ojI 

^Ji-jJl V-*; Lojip iklJl ajL ■/*"*Wl J.JLiiJl t-iLiJ "^y^J (j^^ i'iajjt^ 
.(royality) SjUVlj J.;,:.7ll iilT yLT ^ t/^^V' 

LJlf) Ji?- J^iiM.T t-iUii _;:^tiJ Olii^ JiVl (_yip olS" ^1 ^S-J 



Vdj-*^ J-*' -ia-^l tJj-^ to\L>Jl (_ya-«-; 

. J5>JI >-T ^ ^ol^iili ^_jUiJi j.;,:.7li J ajLviJi ^Ls:: jsLIj" 

^j-:>- S^l wT ilx^j-S" o ;<JI j^jjtjJl JJLo t (enhanced recovery) 
oL'UiJl oIa JjLo J.. 1^7 iJjLJ -Jj*^' tj5.Toll O^^^jj-UjJl 

^1 ^ tiijL>Jl ^LS:iJl \ 013^1 ^ U-L^p 

4^1 0 -bljl^ L*5Li 11a .i*5LiJl ijlJl 

^|jj>ci^\ (Tariff yJ ) o jj- oUij j^^Ip jLiJl ilL^Jl oJLa 
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^Lll^^ iaJa^l 1^ LJU .LJLfJ Ji^l 

^ -^j-^ (j.^ j-*lJl Oj-L; ^tr^t-il ^1 '(^^*^' -L>cli i^/i.ai^ olf-l 

_^>tJl ^^Ja^ 4*ip Jhii^ J^ap (jJj jiil oL/i1aJI ^^JaS .oLiiiJl 
i.j.*>uij aJjIaJI oLIiaJI (j^^ ^'^"'tH oLaJI ^ o-U^^I jl 

ii^jts" iL**^! ajjI-AaJI oL«JI oL/i1aJI ^I-l>«i*-\ j_y> ^ JJLILia 

tS_r*-til tjSL^iJl J.;,:.7ll ciUji .^LSL" j^^SUj .O^^^^jj-L^I 

^J-=^J^ (assets portfolio) Jj-vl JX! tSiLp Oj-So 



25 



Q^^jJii\ ^UlsiiLxjl 
Petroleum Agreements and Bidding 



. (contract agreements) 4jJ5p oLiliJlj licence agreements) 
. ilACr.^St iaiJi 4^ ^ iLoLi LS_^ ijjjJl J- ' jLi^\l oLsUjI 

-lJ . (tax and royalty system) '^W^^ ("LiaiJl IJLa 

Jailll iS" j-ii J-*JJ j^>cJJ jjj>t>c^ ^Il^l cJjj^jj.i.^ I! j_yP J|j*t!l 
oLiLi3\l oJLa ;y Lpj*^ ^yiS^fl OLjviil .(^^1 Ojj^jj-Lj^JI 

Ua-jl o ... ij t (Production Sharing Contract (PSC)) ^^LiJ)'' 4_^jLL^ j_Lp 
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-A-jj^j t (Production Sharing Agreement (PSA)) <SjLt-a <^iJu\ 

The Invitation to bid ^ j yiS ^SSH JJ a ^jJl 1 _ 2 

yUJl iJj-Jl ii-^l ojS^I JJLU; \ j5 tijikJl 4^1>mJI '^^^\ 

■(J^ J ^ 4Ja*j 0 jP5 (1-2 JSLlJl) j_yLi Lo 

(blocks) ^Ujla\I ^j-s^j^ j-ii^l ^ ala; o II ^ ... 57 

jji^ J (>" ^ o-L^ X^LijA oiLp ( iSL-ii 

JU-iJi jLjloI t JllJl J**-. jjip .o\L>Jl (_ya*j j_yJj iikjj 

20 x 20 4^_j^l ^^1 20x 10 S-L^iJuJl <5^U oil J\ SJlLjJl 
50x100 \yu'V SJILjJI ^i^l oLJl ^jj tj^ 3x3 dl.,..CJl ^^ii- 
.(2 - 2 JSLliL tjjisLiJi iai- JSLi Lyj" ^"j) L^" 

tj_yiljJL:>- ^-Ldj J^jj L» l^;*^^ (^^S^j t (bidding round)j_^ (^J-^ 
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.(2006) V^ji- V» Li-i ^ ajj is! 
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4-p1 : 1 1 J SjLjilJlII I jJli J--J J-S^-in jW-^*^' o^Jj-^ (»-d-^ 

.oJj>»i*il 4S1U_<JI o ^LsaJ (Department ofTrade and Industry (DTI)) 
SjjjJl oljLi^l o7 SJ^T o II iSlL^I c-JL^ 2007 ^^^ii 

toJ>iJuJl iSXwJJ jLjLo\I Oljji (>" (J* o5-L>mJI jLi»\I ^mj 

ij*JSJ (jip JJUi jS .4*5 ^1 j»-*5iJ AjjiLJ j»j:4*JI j__^jLxj| ii ^^ijj 

. (public domain) 

^ Ito a t(Sonatrach) iil yUj^ J-i i?-j:L«_Jl ^ ^1 (_yaj«-; cJLS" t'j^l^i 

oLia**j| oLojijtJl oJla ^ 1 -A"" . (Information Memorandum (IM)) 

4jjL>«iJI iiUj\l ■ijj>«jj ( ^yiJl (T^^^' Cr^^ tJ^f*iJ 4*l5lJl 

Motivation and form of bid ^1 ^Ij-Ol 2 _ 2 

45" j-II *->-i-fJl .(j,^ <-aLo (signature bonus) ^ y 

.j_jL5i**^l j^j ^"I| J *jLlScLL-\l i»jaJL5o ^ 4*5^1 JJUJU J tJ>-\ 
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^Li^ u^y*-'' v^^^*^ '3^*^ jij^ iS^ (Jit^*^ iLUJi iJLJi 

...^.^ oLiaji>i (_yl-p Jj-s^t>Jl Uj-*-^' (work programme) J-«-p 

LShi 4.0 ,...,.,11 o^L>i^l 2000 .j^^l (>" ^y^^ 

t^yiSfl -L>Jl ^^iS'L 4j_;>t) ^Jiij j__^jLx]J LxJo (^^SUj .jLjT -i-v^l 

-bJjJl t^-Ll<Jl J-«J«-Il 2:*^^. ^ oj*^ isL^J illJCoJl 

11a .PSAs ^LjjVI <^[1j> oLJUiI jJa: ^^iJl JJLL: <^\J>- tji^LuJl 
-U( .oJ^I ^tLo j::p o jS^>cU ^^Lill (j^j^' (>" LiJL^ jH.-^-^ -^J 

u?J^^ -u^jL*]! ^JJL j[J>- Uajj (y^l 

J-e .0lj\jjJl j^ijUJl oLiLo ^J^^' O-jIaaJI 

c>bjj o^j-di^ ajA£ ( JL?- ^/^^ (oJla ^ ^\ 0 j^ip 0^ jS^liil n g 1^1 

■;i.l.57,..oll ^LjVl 

a£j^ jI (ojJ^I ^^jjjJI oj^^>JI ^cI^ oJjtj (^Lfj ^Lkxl! 
V'-H^ .^Ijj ttp_j^ ^^t^Sfl jl Li* IJLa .L^J a\L^\ i^^l iiiJl 

Oj-^ LbJJlP ( LjcJ? oj^iLpj ^^j.«j>c^ _ ^j^jjJl i..jlL«J 

oj'jLiiS' ^ji.«_<Jl |i-L-<Jl JjLi>j J-«j«-II ^Ij-^l 
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A^j^ jjJl 4*ip j^^B JjUJbj tia**-j (ijLij ySfl j_^LlJl ^ 

Block award 4a3 ^ 3-2 

.tjLiSc^'iU JjA>Jl f-LlaP^ l,<JLij}\ (__;,^jJ«-II (jf^ 

^Lij LJLp -Lj>-jj j.SC>Jl jj-i J ^ j-*^ >J 2 j^iLp 

4jjL>ijJI ij^jbSfl J-oJ*Jl ^I*^-'^ Cf ^ ^ 

^LjVl U^U^ ;JLij"\ iii^ ^ \Li^ (3 _ 2) JSLUI 

(Declaration of a Commercial t5jL>tj (jLiiS"! cJI^LpJ ^-"^ tii-iiSLo 

- tSiLs^^l ^jiaiJl OL iaiJi iS"^ 4iAy ^Js- Discovery (DCD)) 

.^^^ J-s^l jjiiLij^ 'W^'-* LiLs^l IjLjw IJla Ji>«j 

Ji£- S j'jU ^ o _jS:>Jl Jvi>-: v*^. (3 - 2) JSLUL 5jl JliJi 

.^jJaiJl 21.^^' LoJ^ tSj-^^ Sj^j tt5jL>iJL!l <J>\ ^-.<H\ 

(jUciJl U:lj oLxjVI jjSbJ ^^o...... ^1 jLT 55^' ^IjiJl Js^ 
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■ ,— 



r 





» 









Filcal lyitem ^Ut flkX 4-2 

v_ ^*? (fiscal terms) ^JUJi itjj^iU Li^j iJuiJl ^^SLiTVl j i A"' 
JjLli U* ^ju^ '^I^V^ c^i^LJi ^ Lfi^k^ If^^ o^jC»Jt 

^Lil ^ LJLp 120 ^Ji* .iuji Li oLiiJi Jl* ^i > Jl^^ 

ijiil /,40j c>LJLi:i /so ijJl^ *^LJ| 

J^l Jjviiii iL.M iU* J«i^ 

Farm-in and farm-out gjUU ^Iki'Sllj Jrf-laJj glkTSfl 5 -2 

^llM Jl* (Vjf .SJbJL* w^L^V (j>>jJl ^ ^ iSjLS^i jLk^ j2 

L*^l27 L^jLi (oLS* SAiJ iiJ jJl ^Iji (^LJ^I 4^jLl« i^Uil ^ tmjSi^i 



34 



.(faiming-out) gyUJi J^^kiSVl U* ^^POi _ ^i-I iS'^^-lJ ^ 1*1 
,(fanucd-in) J^l>^l ^ Cwltrii ^ La^I <i'_;-tJl 




VUl U^l J ^1^ : (1-2) J>jUL1 







uuJi j-LjVi j» (Js:ii gi^i ^ isati 




JiiJj Ji^ ^ ^lx;)ri ^ u\mi^ ^LkH ubUi i'^ - 
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CiU'^^l ijSr i^jjliJlj ^JaiJI .-ilCU^ 4^jOu A^1->«:i; iL*'. -^Ji 




Unitisation and equity detemiination UCUl J •J^i^i •^'s^ J^l 6—2 
i^ji^^l ji*Jb .JUJCr-VI JUJL^ J*-V^ 'lP^ JiJ^ 

JJ jtiJL pU;*! OjJ^ SjjU^I ii^lj-Lt 

.(5-2 JSClil) 1900 Jl JSljt 
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^Jd^ i\lA Jl» >yUi.U .SJkAi c^' JSLli J£»Jt 
Jm\m oIj (unitiscd Jj^^> Ja»JI oI JL« 0'L<,^S^t 
^j^ljiJl ^ 'U-^ jl 0_^LJI j^*— i 

a2:5t jtj^\ x^^o .i^SUl Oj-^ ^ Vk>:^^ 

JuJl^alj ^L^l 




.tfll* Ji**- j-t-V ; (6 - 2) JCil» 

_ 2 J^^l) ^ w>L>m^f ^ LSCUJi jljm ^L^I ^ 
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oLp- ijLfJ (ji^ i^^lIaJI jLx^Ij i-jiJLScJl JJLo ijiLs^^l oL^ly:i\l 

JuJl>J *->-Lf; ijSlLJl (ij-d^ oLpj-«j>t>j (deemed equity) 
LoJip ^^^1 L-jy yiSfl oiLp _^iaJl iLjo .Ji>iJl jij^ 

L>tsilj ijfi- oLojJjt«Jl -^3*^1 '"^ UJIj- 
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Exploration 



^ J \ j\ jviiii lift ^i-^*^^ : ;^J^J^ill toil j 

Hydrocarbon accumulations ^jij^jjJu^\ oUi'l j5 1 _ 3 

Overview Si«Ui 5^ 1 _ 1 _ 3 

i^LaiJI IJLa J . (sedimentary basin) (j,^ j t ^ J^i^ 

. (source rock) ^Sfl j_>tv>-ll tijj-s^jJl SiLJl JLp ,_jjjL>t^ 

.^Vl ^^ikviil Ojj^ JJ"^' 2y "-^^ -'^^ ^ ' (maturation) 

^ Ojj^jj-L^Jl JliiJl iJUp (migration) 
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(trap) .(fcserroirrock) OjUJi t,<^L^\ oLi^^t 




.jiUiL 4.^j J ; (1 - 3) 

Sedimentary bajini J\ ^ 2_ 1 _ 3 
^jL^ J. i^aT^L i^LtVi c^LjJkiJi i^j^ ^ . ^late tectonics) 

iJLiLSJl Sj_^| (2 _ 3) JiLiil .JJU ^> JL. (mantle) ilpl 
tl»U^t c^tjUil ^^U*: vt- *^ '^-^**t+^' ii-^j*!?* -y^' 

oi ■ c. tv .t? t^_piC«J| ^^Jl* , (oomprcssioi^ 

(eztcnsional plate ^\ i a H l^^JU.; oLf_^ . k-r^Hj-^f Jj^ f'^^' 
jSiij 4^J-Ji ^ ^jS .movements) 
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SJL* J\ oL-^^i iru- J-^- ,0 _ 3 JiLsJl) u^'j*-*^^ 




■ — ' 

V • ' J 



.^UM jijj : a - 3) JCih 
Source rockj ^^fl 3-1-3 
j^^^i -^jj^ Cl! .(shales) ^^>^1^\ ^ 

^^■■i.-<Vt jykA^ of tijj.Ai^t s^UJI ^'"^ 

ij^**-i> ^U- Jl ^-LJI J^Vl oli ^Vl (^Ji>- L- 

j-^l -t^U-tJl jU-iJi Sj^^l Jj^»Jl Jklj 
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Maturation ^MSi 4-1-3 

Jju- tj^l U** (4 - 3) JSLUI .aJjVl SiUI v^jii 

iLU oL*^ OteroHcai) ^^y-^j^^j^l tJj^^ *^>^^ 

ijj-AjJL; i-i* JaLp yfc ^^^^ j./;^') *J>^ 50 Sjl^ 

. (oil shale deposits) oLl^jI ^| Jj»>ii Jill (4ii 

*z^j\ \>l ls^j> 100 ^J\j^ Sjl^ *r>^ Os^JJs^' Jo*^ 
^UJI OjjJl (Sj:^ 3-i«3 S jzi J j ^ j (4jjL> 130 SjI j»Jl 
^ J? 4j|jkJ| ^ ^b^l \jutj Ccrack ^-<7tLl 

Sjl^^i oLf^ ^Ljijl ^ jLi) C4<:iOc>L^_^ 

Jr^* Cr' -^.j^ J^J C1-C3) wi-iiJi Jl 
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^^iJl fc(g(»theniial gradient t^J^^ if;' £>^' 
,ia^ jt» 100 jsy ijL. ^3 J\y^ ^^ yt-» jJl .ji-T 




Migration t S - 1 - 3 

.permeable) Ji>Jl c>LiJ±J| ^ Jl*V| 6 J\ J-»i *iUJJ 

J-*-^ tf^l (>^^ J-rt^' Ji>*^ i-ljuiJi 3. t , m\\ (primary migration) 

^■-1 ((peimeability) 4j^^aJ| 3 ^i^t»j 3» .7<ti ^Vl j^^-aJJ <fj^^ 

Jl jit>Jij j> JL* a^j^u Lii^i ^1^1 iij^ 
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Reservoir rock jl^^JI 6 _ 1 _ 3 

.(carbonate) i^Uj-jjlS" jl (clastic) i-^Lk?- OljjiJi jj^ii^ j-^ 

.La^^ 45i,ii«Jl i^SIjaJI ^ ^ipLijj OI^>Jl ijp yjj L*^ 

OUI)^-) ^1 J>^\ CM'-J^ }\ jA (SiOz) ^j-jl jSJl dl 

ijj-LJl |J_:>- c*jLj j-aj .(siliciclastic reservoirs 4_JLSLJL-^I oL>jLiaj*Jl 

OLSLo SiLp t (carbonate reservoir) j_ylL;_^jLS3l Ol^^jiJl 

. (diagenesis) S ^liJl 

IJLSIaj ^LJI ^LfJl O^^^jj-Lj^il Jj>»j .(pore water) (_^L-uo ^L»j \jl 
^L/a:< ^L-laJI 0 jSo 01 >ij t\Lii OI_j>Jl OjSo ^^^i^ .L>«jjJj OI_j>JI bUj 

^ ^1 jjip (porosity) ij>iL-^l iaiJi J oUJiav" jiiaj . JSLtiJl 
4^ jiai^ J^i^ ^UJl j^jij ■ - 1 ^ aJLLS j^^'i^ 

(1 _ 6) S^^l ^yisJi^ .«(tight) ^y>\J^^ ^\ ^Ul Ji-G 

. J.., *9j:! L (j^L>Jl Lf<='jjjj Ol^iiJl o^^^ J-.^! 

Traps JSUoJI 7 _ 1 _ 3 

4Jli "-^j-i OLS^I <^^T JJLILiA 
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0 j-iS iJjJ oLa (_yA J (anticlinal traps) iu-L>tji j5L/i>i • 
0 j^Ja}\ Aa./a'i oLa lj-* J (f^^^^t traps) i-JJli JjL/u • 
.Ol^iiiJl oUJs -L-J (stratigraphic traps) iJI yJl jsL/m • 

. (combination trap) y 



oL*^ iJLiS^^I ^1 tjiUai-j (_^LJI jy L'Lj^-I «Geak) oj^^b ijjjj- 

t (biodegraded) iaiJi c-S3^ Li^;^!^^! 0 o\L>Jl j_yaxj y 

.^j^ y Ji^l ^^^iJ ^jt:^^ oLx.«j>ciJl Jills' 

L;>-jJ_^^j>Jl tj^ tiJLIi ^y j^Lijj <^ y-o ^y iijLii^ .JLij-\l i._*lj>tij 
yj ttiJLIi ^ .ilj^Lo iSJai^ ^JJLfcsiJ *-L.ft-LS'j-L>Jlj oL-^LjJlj *-Lj^^j-j>JIj 

tUjL. y>J ^yJl ^\y>H\ tijij5>Jl «(wildcat) i«j_^>«iJ|B ^LJI 
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Bxplorationmetliodj and techniquei C/L:£)1j <Jti&iiVl J^l^ 2-3 

4^M^ Llb_^jPtij cLjIj^ -'Vf ^ -J^ij^i Ur J. 

.Uj^^j S jJl^ 4^U|i^l L^^^j (^J^T ^Hxifitability) 

(gravity anomalies) ^^^L^i >\^*laA^ iij^ .^^^Jl JuJl9«iI 
^ .J. .ItvU ^jjilij^f Jjf (magnetic anomalies) i.-.U^in^i 

^lij (seismic survey) -. 3 < ■ ^^Jl* J j^a^I (^ii-ti .^L» 

(j! ii(lauSs) oU^jH>> JuJlp^ ijujtij Ukiji (^Liji (2D) jLjuVk 

\1aJl^ .(4JL1JI Sji^l ^ J-A^ J^* (seismic methods) 3^ , tfc 

4JU-j-«Jt •JLft ^ (electro-magnetic techniqius) 3 . -. U : ■ nj^^i^i oLfiU 

jKlVl .Juk : jlJLr jiiCaJJ JfLi*Jl JJlS ^Jl* jijii iU^I 4^ 
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(investigation) ^ Jj-LxJI ^^-l^ ■*'(play) ijLi*^^ L^JJ jLtj ^jiJl 

iJUip-l ^ c-j>»I cS^ t«(pro8pect) ^^tS^B -Li-l>ijJ ,/t otII 

(^s^ ( : I JjJ.>eJ < ^^"^ 1^^-?^ ^t^^^^^ j^llxJl 4j_^>^ 

(jSj (aquifer) ^jSLo j^^-i^ jl ^UU J-ol?- JLlaJ J-/aJ jl O^J *->LliS'l 

.«(dry) ol:>-B p-l jiiaj iJUJi oJLa 

i-i^il (ecological system) ajlJI oLbjI^uII ^^li JSl^ y>-i2 -l5 tj^isLiJl 
iiiyi olijljA-jS" jl ^UJI c-j^il ^ (reefs) ijt^lj ^i^^jVl Jl>i 

j_yi-_Jl ^j-II p 5t 1 4-J jj ... o ILj jj w m, II i-JLp oLS'^j^l .(mud) 
iaJaj- jt-^^j i^Lliil ia-iaJ*j J-J (environmental impact assessment (EIA)) 
4^L>c-s^l oljLiP^ J-s^-i-» i-jiv>j j*-:^ .liJiU- JL^ tSjl j-l* 

Introduction to geophysical i-iL^ tP' .P*^ o-lLi 1 _ 2 _ 3 

methods 

ol VLi^_^^l J5l ^1 v-^H^^" -^^LS^I iJaiiil oUri yJl 
. (voids) ol J ^1 J Lfj Uj ^"^a— c*>J LJ ijSLjjiJl 

^] tj^'lSUJl «(aliasing) JL>.iJ\|b j ji>Jl »— >«j .ilj-iU 
JJLi ^ (data) oLkx^l 4^jJl J,^UiJl oLa jIju 01-^ 

Ujbjji Lj'Lp-I iJljj^lj *ii .(6 - 3 JSLiJi) (__;-'Lj5Jl oLia>t>i iaii 

.iL*- ^1 oJla 
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ji^^ iS^^ O^j^^ J jl t)?*^^ 

i(non- uniqueness) ^j^JuJii j] i(equiTaleiicc) jiLj^iJli huui jL^[iij i^jSilM 




it>ih ijji c*»^ ; (7 - 3) 



Gravity lurveyi ^jil^JI ^,^1 1 _ 1 _ 2_ 3 

aJ-JI ^^jVt .^iM Ji>Jl Sjsi^l *s!iW Ut> u-t* 

Oljj* <j-lt*^l slit 0| .S-r^.>t^»il oLiJl (density) ii^l ^ 
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Jl V-i) J> J! ^iL^I Ji»Ji 

jL- * J ^ *i»Lli« (0»9C station) ^ 4.L>.^ 

.2D JjlJI i^Lij i^.Al (profile) 
,<g - 3 JSllJl) c(Bougeiir) 4^_ji> il JiiJi^ u*^' 

SjJbiL* jUbJl t^l^i jt (^j^i (^^k-J^ 

^-^1 o»lj^L LU» yft U< (^k^O J,^^->jJi 




Xtp^) ^Hjj* ; (8 - 3) JiUh 
Magnetic surveys 3^, .W-t.ifl ^^^mJI 2 _ 1 _ 2_ 3 
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- 3 JSLSJI) (ampUtude) iJUj i^^l ;^«a5 il^ J\ (^4>- 
ti* jlki f^^i ^-mJI U^j ^2^^ f ^o^^ 








^////////////////////////// 




Seabed logsuis CSBM 
Jit^l .(10 - 3 JS^l) ^\ ^ ^ vi/ ^ (>• >^ < 
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<IjS* 500 _;SD .LJI ^ J^I JSLlj WiJJl Jla J*iJ 

(<V^ oUl^i-) j^^J* - ^ o>Ul22*i jJ»li* 

liSjij k^^^i^ ijUJi ^^iw^ PuidfiU) ^LJI (Sr»^\ isr*^ 3.^ ■-■■■ti 




juji j> ^ ^iu^'i 



.yJl ^tf ^ 4j ^^.J^jj^ >L^taj>lx* :(io - 3) JCih 
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Seismic acquisition and I^imJIm j A^mn,^,„\\ iijU^*^] ^»»- 2 _ 2 _ 3 

processing 

Introduction I<jLl< 1 _ 2 _ 2 _ 3 

Jj5>Jl Ji*^ ij^l 4*-^UJl iLiiJl J^i^ ^1 oLkjt«Jl 

JjJ^ j^j^iAJUU 4.0,..., ..11 oLiaxJl C->M— SJjJP o\L^ .J ji»Jl ^l^^ 

(soundwaves) <^ j-^ "^j-^ j^yo-^^^— ^1 J-«-1j 
ojj-s* oLiajt<Jl .(processing) i>JLxAl! 03^J -^'j^ ^^^^j^. J^?^ 

.iil Ji^\ J iij^l .iSUAaJl ia*k>J ^J:>-I tjLtS^\l • 
. (FDPs) Ji>Jl ^jk; iaiai- jj jji^l^^l ^J5iJ o^jia: j Ji>Jl p ..57 • 

.^Ai;^ 01)^1 ji^ 01)^1 • 

j^jii tj_^-iSoJl j_jLp .2D JjiJl i^Lij j^j- j-o iSL^ tjLi5^i*-l 

jl (Ocean Bottom Stations (OBS)) W . o II ^Li oLiij*i^ jj*-^" 't^'j^' 

. (Ocean Bottom Cables (OBC)) ia;j>«Jl ^15 

Principles of seismic surveying ^^^umihII ^h^l ^jL« 2 _ 2 _ 2 _ 3 
.(11 - 3) JSLlJl SJpL-^ t/ tjo.......il ^c-^l tSi^« 05-b- 
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////// A 


1/ / 

Ali=vi' 




Al2 = V2" 



(a) Ali=Al2 



p = iii 



y— 7-7— r^— 7-7 


— 7—7-7— TT-T- 

Ali=vi *pi 




AI2 = V2 • P2 



(b) Ali5*Al2 



j-^l ijiJLMJ|> ,rr^*> '•^'^ i>r4_r^*-* O^-^J C^. 

lib? »l JL»- ^ iJ ^w'tU > I) .,;;^-J^ _r* (Acoustic Impedance (AI)) 
.((seiBinic velocity) u,^u,\\ ap o- j*JI j-". J^-^l 




- ' J-'- - J- <^^''^pt 



_- ■ ^ 



.i-i:.:. V-r-S^^^* :(12 _ 
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Lajj^ <s;^ <s>- Lfj Jjjj ^\ iJUjJl j_yA « (convolution) 

jtcr^ J^. o^J^^ jW^I (>^. .(filter) ^ 

tJjiaJl tix-Jl) J^Vl iiajLfll i:*-^*!] ij:>-jAj| 4JljViJI oI_j1«-o 

<J1 ouL«_«J ^Jj>u^ ij^^^ (Jtr^ — 3 ^J^^i) ^ ■ j^^^^A^ 

(reflection j_^LS^\l J-«Lx» J^i^ Lf*"^ tol ...1 jl j^xJl ^ 
JL>mJI 4 It o a (reflectivity series) i-^LSljiJ^I 4 1 ... 1 ,^ jl coefficient log) 
Lj-I5Li J^j^ jj^^^ 4j>-j-«JI LoJ^lp . (time domain) j^^i^jJl 
j_y>ljjJj ijL/>Sfl ^^^1 <>«jj*J jAJ (]5=rj^ 

j-Aj t (travel time) j^... o II j^ij jl t (reflection time) j^ij • 

4_p_^Ljj t«(reflector) j_^LjJ|b jI tJ-/>LiJl ... II J o w 1 jJ->«jl-» 

.ijiajLji j_p*viJi (J* ij*— **Ji 

(interval) J-/>LiJl j^;*-^ i ^ y>^\ ^UJI (_y>l j ^^^^viJLj ix^l iaJ Ji • 
.i>JL*Jl J'j^ L^l JS\ v.>Jl ol^'liil -b-L*Jl J ^^Ul 

(normal incidence) (_,-«>-kL-J ijjj-; J-/>Li ... 1 ^ 1^ .,.^1 -ulp 

j^ JLi^ij ^Ja^l Ij5Lp ^JLkJl ^y^ (i - 13 - 3 JS^I) 

ijjj tSjL-J (oblique incidence) JsUJl ijj^II ilL^ .iiLiaJl 

iSUaJl *-j:>- JLili .(t— • -13-3) J^^l (J* J-L-J Xs^ j__^LSool 4jjIj 

.jLllJ^I 4jjljJ ^jxJOj S^I oJLa tiJllJl iiJaJl Ji 

tjj^Li>i ^LiaiJl li-p- 13 _ 3) Ji^l (J iHj- _^^JaI 

j^L*^ «(diffiactions) oU-l ^|b Ji tUiLo iii^ iiU 

j;... a1 J-jiJ (artefacts) SiLlJl o\L>Jl 0 JLa JJLo .SijI jJl II iiLiaJJ 

OiSI J a j__^LSoul iialJ S ^-jl-o y> <S jjCL^ (JJS\ (^jJl Oi 

iiikJl 4L/>Li X j] jju Jp R iaS\ Ji JpbU oijpj z j^ap Jp 

.(I - 14 _ 3 JSLUI) ip^l Ji ^....oll iiL^ ^ Jixj tiiSSUlj 
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z 



8»R 

r / / 9 f Jfr -r j^/ '/ / / 



a,= o^=90* 





S= ^ 

0.« i,.jJli>lS«lS^j 



Sdsodc dtttft ftoqalnidn ij*. .j, .H ^ 3 -1-2-3 
{normal move out (NMO)) Jj-LiJi C^s**-^' (J^*-^' ^JjjJ'J jJuaJI 
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Z 




CMP 




S= 



^^^^ 



^^t ^b* 4., ■■■....11 ^tuH Jj^ 

.^jJt Jlj:»-I L>*» ajlmj :UJLkJl uiyi ^-^S* • 

aAA2}S j] <^jiLlJ| J^U^sl)! U* ;SjJj$Jt ^U^j;JI • 

.^Ji^' .j^l .J|Jl*t JL* UUi*l j;;-:;':^! ^ {te«a^<iEJ JJ3^ 

L> J) ^1 Ji» SrjiH u^l sAjLi] SjAUI i^^' oU);^ 

{vibrating source) ^Lj- j j-a iLjLUl ■■■ < t ! ^^Ja^l ^|^r^^ tJl 

j>Jl: (dynamite charge) c--«Lj-kJl ^ ^"La j\ ii>.Li ,^1^ lJ 

^iJuJi Jl> t/* Sjb*-Jl i 

^ *LJI j! *l ^1 (water guns) i^UJi ^ {air guns) <2S ^\ 

ty^^ L^t liUliA . (acoustic pulse) <^ jl»«J ^Ia.-k* aL«JI 

(pingcrs) ^ji*Jij (boomer) jl-lfJIj (sparkcr) Ji* V^,74^ 

.V»j4JI (>• "j^l •J^l 
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(ii^ut) J^jJl (sdsmic detectors) 3.<....Ji J^\ 0) 

f^jSi t^L^ (output) ^Jl ^j^j <ij*_Jl i-sduJi) j^lSLJl 

.4JU.-> jl (spread^ Jil-l: J^-i^ (gcophones) 

ij^-^ tA^*' ((hydrophones) oL!yj>LA iol^k 
OBC Ul^ ^Lj ^ jt vjLiil wiii- ^UJI O! 

.(15 - 3 JSLUI) 

^b^Jl jt ((acquisition geometry) oLltw Ji ^.^iJii* juiju 

^It.Jt L- i^^^^ cf^j C-*^' ^'"^^ ^ -Wil^JJlj 

JL* 4j*_J| ^j-Jl JL* ^;;SLm, .(loRistios) dLi-^^lj 

^U— U <16 _ 3 Ji-iJl) iiiii- O".^ ^ O.LWJI 

SjjliJl 
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Borehole leiimic lumying j^*^-:^ f^mtA 4.2.2.3 

(Vertical Seismic yLlJl j^*— — Jl t— ^T*^' 

JU- ^ .yiJl ^ iiljJUl jiLU j^Jl-JI ^ Profiling (VSP)) 

J5 JjIj tCboiclwls Tomography) j^jJ»i»Jl ^^jj^aiJI 

iiisi^ JU*! ^1 jikij <iiki^) jLT iJI^I ji-iJj 
^ JL*| iiiip. ^LiJl ^jl;^- .(17 - 3 Ji-lil) 
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-UjJ*j j] JI^ tJJLIi j_yLp ojIjIp •j'^y\ (j^J ip^^l Ol^^lij i:>-JuJ i 

^|j_>tl^l J-s^^ (J^^-*-H tJlj-^^l ^1 j-a-I^L) iLJjJl ol^^lilJl J o^.ii./a!l 

^jJaj Ljjl C-I-jI (jlJl t4jJ_J_dlJl i*>Ja^l i;-<i-*^j^l oLlaw^ll 

tOLi**]! j_jip 4jjL>JI iS^j-II oU*is j] tjLiJi j^ji* ajjL^JI i^^jiSJl 

jiUfl-Jl (ji-p J^Li S J ■ I I w o M Oj-So (>S^ 

Seismic data processing ^ .11 oUiaJI 4mJLu 5 _ 2 _ 2 _ 3 

Introduction J>-X9 1_5_2_2_3 

oLLfcp i^.Wal .(migration) (stacking) t (deconvolution) 

,/T7ll j..l^7 tl^a.;,/T7 LJL^ .iLj^Vl oil 

^ ol BaJjSL^Ib ^cj»u^ JJUJL5' 01^^ oLkx^ ^iki^ ^ 

Deconvolution ^^'^1 2_5_2_2_3 

- 3 JSLiJl) spike Jj^-J *i'^>H j-l^j SiU- Lfi*;>-j (wavelets) 

SiLpL ^jVl (filter) ^'L" ;Jlj)f oVjU^ LUp _^ ^yJ'jUl .(18 

. (reflectivity series) ij*-LSoul iL-JL-S" 5^ ji>iJl 5 j-L>Jl 
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Velocity ^L:J1 i^j^ 3-5-2-2-3 

Analysis and Normal Movcout Correction (NMO) 
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yi*«Jl {RMS) ^ji^ ii^jiJl Ji> 

J > 1 • - ; (.kii O^-SU^-*-! f'Lk^j U-* OVjSfl .(interval velocity) 

^ iiJJIj ^^LJl iJU ^ .W^jrr ^ p\ 

.(19 _ 3) 
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.gj.. .J Jii^uiia»j,ji :(i9 - 3)ji:iJi 
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ilL?- (travel time) ^1 -^j-i ttiiL- ^-•i^>y> j-* U-S'j 
(common mid iS" iia^ jI>j iiaij - j ^Iji 

LsAxj I j JL^ jL^Vl jLf^Lj -LpLJIb _j iijyw oJla _ point) 

_ ^ y1 jSJ ^^Vl -LpLJI '^VJi <\ Uw^lj j-Lj t(I -20-3 JSLUI) 

.(V -20-3 JSLUI) jjiil -LpLj" jSJ ^v;>-/»:? Jviil Jl tS5>" 
Stacking ^J^S 4_5_2_2_3 

jJUJUj t4jLiiiJ iiii^ jlsT j-e SjiUail oljLiVl J**: 

Migration j.'^gTll 5_5_2_2_3 

^x>^ Lo-LL* tdUlr lift .(21 - 3) JS^I Ji ^ t<A>^l 

oijIjJl 'Aj>-y^^ jtr^^ (Ir'J i^j^ ^j^^ (.r^' '-^i iaJijUl j_yJj 

j_jLp i J|-«-P jJl & ikiJi J^>«— J .'L-L^jcUJl i:>- j-«JJ JJLJjJ L jL-^ 

Liil>t^ ^ijljJl (j-'J tJj^ <Jj;*-^' j_^ljjJl 
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(9,„) j^ij .>ii- js:^ 



V, V, Va V4 V5 V, 



HP 



J*Uil^^ :(20 - 3>ji:^i 
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Iruc 



:(21 _3)Ji;^l 



^ijJLNJl jL^fe> L|i^U Jl <..SJ^\ o)jLl>l SiUJ 
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iJjjJj- -L*J (^Wlj JJ 4.0,..., ..11 OLlaxJl _;;j>l.f; JjVl 

^^^^■A^iJI _ ^^^^ (1^-3 j^i*-^ 1^^^- ^ j^* ■/* (J ^^^^L^lj ^'^^^ ^ .^tt^*-^ ^ 



jl ^^^^1 C->«J : t iL:>-jJj-L>Jl oLlJl JllsLuJi .1-1^ 

(Pre- j_^-lS^I - JJ (JajJI _;f>i^ (J^t^ ^y^i M-^^' j^la:* (J5^ 

. Stock Depth Migration (PSDM)) 

j-«J j»-^J ^JL«-«Jl Sj-L* ^jMji.i ^iJl _ ^J-J j-ASft-^j I laTji 

Multiples 6_5_2_2_3 

.(Multiples) olj^^S^I iJljJ j_yAj iJL^i S ^iai- 4;>-b^ '^'Lf^^ -^JJ 

^ijjibu (^^sUjj o"^^ >*^' ■^>=*^' ij.<k--**Ji ^Li<Ji 

Seismic output ^^^1 7_5_2_2_3 
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^Li«Jl ^ aL.A^ ^ 4>Jijc«Jl 4>uiiJlj .jji 500 (|tJaii4 oXbLai^ 
.(Traces) ol^'Vl ^ oli^ S-Lp j^Ip (jSbiJi ia^l tSji^-jj ti»jia^l 

ijJsLiLo i» j.kj- J i^j-kj-) 4jiL>wJl i»j.k>Jl ^jti^ Lfl-o 

i>«-Lii!l J .1 y:^ 50 J 12.5 j5o i» j-kj- ^ SJ^Lwi^) 

(22 _ 3 JSLUI) oLkjcJl ^ ..^.j^ jl «j,^B iLxjVl v"^' lj* 

J «tSjLj^l iai-B (jip (oL*SUJl) j>->Jl ^ 

^lyi .jL^^I •j'^l SiLp iLxjVl ^y'jW j,^>^ lSj^. -M-y^ SLS 

Seismic interpretation ;,.,m.II 3 _ 2 _ 3 

't':'"^ Lf* (workstation) J-«-j«JI oLiaj>^ .^y^LyA^^^lj 

jl^'^t ' j^.jLitM - -W ^^^^^ji^Li ^ Linux (_;-S^ ^Liaj LJLp J-«j:*j t^jji 

I-LJ (_yl-P iiaj^ JiLijj ti^Li j_yip j_yJjJ(Li ^JiLo oLiajc<Jl 

(seal) ^L>JI Js^ ^\ Js^ tSlLo t^^L^il ^^l^^l JjL^: liU JjJ>ciJ 

to^L«-<JJ jLVl olj-ip i>t^LJl JjA>Jl oiLp J^jj 

oJ_P J_«_) (jJ-P LjL_?-I (TJJ -^J-d tjLl^Xl-L-Vl J-isL^ 

ti^Llil 4. ^1 JLiVl jl j_^ljjJl (digitised) j-^i^ 
ol^j .(23 - 3 JSLlJl) (faults) jJljiU dUi t (database) oLo_jijw S-LpLS 
jl 4Loj-«Jl (24 _ 3 J5LlJl) .Ji*Jl jt—j j*-:^ ili^^l 

.ajjuu) ohi 4^ jlal^ ^1 -A ^Isdil^ ^t^J ^^-"^^ (Ol^^^l JvL^ aJL^IjJI 



4^ 
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1S000 



ITCXX) 



19000 



328000 



32«0O0 



324000 



t 




SE 



2000ms 



2500ms 



\- 3000ms 



3500m8 



4000ms 



4II sflPOa ) 



^ ^ iJld ^ ^ iLj^ : (22 _ 3) JCU» 

.((^ JCi) ^ ^ ^ ^ ^^jti iiij iii-j Ji^A) 
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Jjy ^J-o-* t (seismic inversion) II oj'jUJ^Lj JjUi -^^^^ 

^jJa^l 'lt^j-^' JL>wJI ^iiJl J-«-So LJL?- 

4k***Jl .j_ji«jJl Jjj>.liJ J|S| ^ o,AP -L:>-jJ .05 ^ y> d j5o JS t LJ 

.ip^^l ol^^liij ^ J-i'Li-o ^^'"j disochoringB 

.oLp j-L-Jl (jJ-p ^j-^ j--* j-^ '■L^ cS j-^*^' ^-^j-^' 

ij^^ i_f^J tl-LLAJu JJSl jiff (Ji..la" t_.Ila:ji tL:>-jJj^ oJi«-«Jl JjisLuJl 

Seismic attributes ,,.,m.II jj,fl:L,d>Jl 4 _ 2 _ 3 

(interrogate) t-jl jj>ij:^I j_^-lS^I _ Jju 4j>JLjcJI v>jjI _p- ^j,^ 

-LpL-J .,1.5wtI| S-LiI^ tPlj^ iLxjVl 4^'^ ^. o ,.,.,..11 oLiaj«-Jl 

.(25 - 3 JSLUI) SJixJl jJl _jiJl i»LjI ^ jl ^ Ajj^\ JLSLiVl 

j_y>l jj- ^t*^ jj oLlajt«Jl 4jtL* oI^jIa-o ^ iSlA^I jj^L,A>cJJ (^^^^aj 

S y.L« J.,/»a7ll o^l J^" ..UkL, .(26 - 3 JSLUI) ^y_jj^jjJ^I ^L^\l 
jj^ (Jj^Lji^I i j^y^ p ^oil .oLkj«-Jl iiij-^LJl 

(Frequency iiyJl JJLS^B Lf*"^ ^i*^ i-^UJl olji^l OjjJs> -LiJ 
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(((Spectral Decomposition) (^^^ dL^ili dl V\ < ij^j (Decon^ositioi^ 



^Aj: IOCS 1300 tm itM 




j»^j>V' lOO^j^ 

jlV^^j-ieOO I7M WO0 lUO 




_ lop 9UI4or« 

lop CofmofMl 
HpMWCannarM 

U^Uh ^ JjJij ^- ^3 ,^^4^ ^ : (23 - 3) 
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17100 



17400 



17700 



328200 



32&400 



328600 




AVO ^ UJl ^5-2-3 

(An^lilude Variation with Offset i^ijV' ^ i*-Jl ^iJ 0^ o! ^^^^ 
(An^lilude Variation with Angle (AVA)) LjljJl ^ i*-J| ^ j] (AVO)) 



.(28-3 JSLi) 
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JSLt. J*-uj ^ U«U ^ AVO Oli iS^ Sj^ 

.NorthSca JU-III 

Timc-Iapoc sdsmic surveys jSj^ 6-2-3 

(4D sdsmic) 

.(2» - 3 JSLUI) 




ia*»LlJU ^ (Dip Map) J-lt ik-^ : li>-i. 
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jt 2Dj VSP ^j-* Jl i^j*-^, it (^^SUi 

Ab>. .MD" >uSi\ o'U^ ^Vl ^ JJU^i i3D 

^r,i*j L^Ul Jji»Jl 4^ i-^U- jjj^ j^*_-Jl ^ ,.nl\ 

. 3 JS:-Ul) i>_:SLJ| ^ ^j^l JL* ,.^1 ia-J o.lJi*JU 
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l^\u V*.-^ c»U^t fUAf^ti ^jlt otf^ ^ ; (19 - 3) 



Costs and plamun^ J^Jul^lj i^jK;lt 7-2.3 

oUftii^l J—-*' J 4^Luj ^^-^ ^y^^ ij"^ ^-"^ 

^ iUiVl j/^' ^-J j^L#Jl j--iiJl Jl iiUJi ^ SJu. 01 .3 

t^Jlilll j^^r-^-iI Sj*i-- ^jf?Jl ^ ii* JU-UI 

^^ ^^^u LlLv-f (Lii^Luj Sjli; ^ j^i—Ul ^^■-■■■Ttt 

.^^i iilfj S^Iji^I ijj^S\ 

ji,^L<AJ <(^Li tJLi«) 40000 <(^_^ ^-^r-^> S^J> 10000 
j'^j^ 15000 J\ 5000 oLuVl V^' oL>lJ| 
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2000 100 ^ o-L-uo iLxjVl ^j^^ .i>JL*Uj 

t Jl o M. II jLjI t_ai <;) Ijj- iiJLSLo 4j_j_>tJl jLj\I Oj-S^ (>^^ 

.1-^ ^1 iLxjVl v"^' c:-*— (i-Li^" L« t II iJLfJ 

jL>Ai Jj-L^ II oLWJl (i|-Li^\ jtS\ iJL^ ^1 0 
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Drilling Engineering 



^ ^1 .;>JI ^1 JUJ)fl JSLIj .^^LiWl ^iiiU^Jlj oL«_ji*Jl 
_ 20 i ■ 1^ o 0 (Capital Expenditure (CAPEX)) o II JLo j ol 5 a i 

.^^1 XJASj S^^^Vlj oL^idl pj-Jl ^ dUU t('/60 

_^4^Sfl .iLoLp 4jjjJal>j ij-^j-I 0*;>-LJl jjIjSfl ^-Jl 

S_^ia^l .^LllJl J^yj JjVl ^1 <*j-,^>«Jl oLkjcJl ^"a:,. tiij-^l 

.tS>Vl 2^b:>flj cjLts:i-.Wi 
Well planning ^1 iaJa>u 1 _ 4 

oL-Jl Ji ,:,<T,.I ^ j5 100 S jLiil ^ ol jjJl 

^\ IJLa 4.4^ ji (.j^ (well engineering) ^^1 ^^l^-j-" .4J;l.«_)JI 

^ _,i>J t4jjL>ijJl oLUjJIj i^*.^ _;t^Vl i^jiiJl ^l-Lki-.Lj JUl 
^Ljtji jl 4ji'iL-JJ ^ycl\ OjJj t^S^jJiv* iiiSL t (fit for purpose) 
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.oljLf«Jl J yt«Jl ^ .ijJjJl J-»LSo ia*k>J *— -^^^ 

-L;»-ljJ toiLptjLVl j.d>«j .^Li Lk*kj»j o*;>-Li!l ', .lU?": 

.(sequestration J-/ii) CO2 jl obs jl t^LJl j_yaLi.iiJ • 

ojj^ (J"^^ ^jW^ ' 7^ ^ t*^ (J"*^^ ^ j-,A>tU t— ' ji^ ^ 

,o^J.>ba Zy^^j Ai/t\a jLj^l (J^J jb-^ |»..»j,j9" 

jL5U j-<J| J-s^I -LiJj>»j ^Ja^l C*3»J Ls j_yip tj ^^AaJI Jjj^I (_yip 

jLVl ^Ij-" -b-L>«J *->-l-JJ .t-JjiiaAjl J (j*iapSfl _;lJl J*>i Jj-L>ij 

0 _jiL-<Jl Jj-I yJl J (_yiLiSc^Vl _j.i>Jl JijLi- .iiiai^l jl 

mJUij^I ^Ui^l ■ o „A 7 t-j>i4 .1.0 ^ LaJjJj^Jj Lfj iij^ M, o II jjjVi 
^UmJI J-^VI Ojljj .^1 (J* (offset wells) iikuJi 

■ ^^y- (»^-riJ "J-"^ Lj* ft*-^ 
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^jVl *UUj iliJi (^-.Jti^- L|JU J-it^l oU^WJl !)U-*i— 
3t..t.# ^J^j ^j^^^ J ■ *n JiJftj^ (L^j-A^j .^Lij^l ^^.ixi'.ijj 

L^lkJt 4iiU| (mud) iiiUl OlijttCJU-Vl 'cffM' 

Ji* aiLiiJl 4--LJI (rig) Ji^ij 

.(driUbit) >>JI 

Rig types and rig selection Ujt^lj C^UdUll 2-4 

.<j^l ..L. J** • 

.4iJyJ| JjlliJl ^i.^i-Jl JLlnJl J** • 
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^ Ji!) W iU-AJl •V-JI ^ (swamp barges) Jab^ 

oljV ^) ^ ^1 J-W 5LjjJj 
J S_,^i-» ^.i"^^ {drilling jackets) 

Oack-up i*yy S^l* 1-^ 

UU .•Jb* ^ a-Jl ^^-j 5>JI (2 - 4 JS^t) rig) 



78 



ti^lisLlJl oL«Jl ^Li ^IJicI^L Jj»-^^,«-«Jl ^jklJl .Ji>Jl 

2_JLi- t-fl; (South China Sea) j_^jJ^>tJl ^ ^ II j_>tj »— -j^^ 'J-^ 
ij> ^) ji>Jl ^ >>ij t (Jack-Up rigs) ic'jij-' oL/a'.* 

j_yaxj Jju ._;>tJl ^ ^jSfl jl iJj'jWl J^jVl -(ij-- ^-^jj-" 

ijij j,-pjJl J ji>Jl isLS" ^^^i-Aj -t^jj^ J-^^ ^jJJ^ ^U-^ 

iL**^ ^W*-!J t L"-^ 450 (ji?- oLuo (JUj>I ipji^^l oL/ii*j| J-«-«j .<L»LS' 

j»_j*5iJlj tjLlS^'iU ^■t-i-'^--" t (semi-submersible) j_^JaiU iHj _ ^ a.^: 

.oLolJjJl OLp-b (j^^ (J^^ (J**^' OU-L-:>- iLJuJi o-AapVI oJLf) -i^^ 

jl^aH tS^'^j-* 'jt^ ' .IjLj ^JiJ *-UJl LojS 50 j>J 

jL>tij\l ^'Lo . (drill string) _ji>Jl ^1 ■ - 1 ■ - I sLiS' J -> 

c->J U^I (Blowout Preventer (BOP)) 

(Dynamic ijSL^jLijjJl ^j-<JLj c-^jJLJI oI-Lx-oj ^jJ\ j-<JI j-o 5Jp jpL-j 

SiLpJ LlSU-o -^j*^^ 4iaiL>MJl Positioning (DP)) 



J-o-aJIj Ol^i- iLU^i (15000 psi Jjji>i) (deepwater horizon) 

.(3 - 4 JSLUI) y-Q 3000 J\ Jvaj" oL- JUpI J hj>4^ cij^l 
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(Stona Drilling lij^ j« ^) .^^iiJi ^U- ^ C'l^ 



Jjk^ 42f*jJlj Mif^jJk aLJk ^ J-*^ J»i""" ((diill ships) ^^k^ 

4^Lfrj j^i^i ^^j^ Cil fciiLl^ ^ It > ■ tt 

L|i*^ ^Ijj i^Jj^i ^jSJ if i^;^*! (Disoovcrcr Enterprise) 

(thnuters) jh^IjJ ^|.i^>i^L (SJii^ 100 
*^j*Jt •liy c>ljLiJ| ^jli: o-liJl 

.:L*y Oj*^ (L|Lp!^ ^ ^ Jif Jij>i»>i (S^Li oJk|ll 

300O J-Al •L- JU*! ^ J**il s>iU a:^! >J| ^ 01 

.(4 _ 4 JiLUl) jz. 

•L^ ^jJU^ ij j^jJl .A* jii ji>J| (Sj^ .iiJi^ 

BO 











^^^^^^^^^^^^^^ 



C>(JLjlJ| .jiu V-^J^ ilft^l^ I^UM ^Jl 4ijlui\ fijPT^i ^ 

.(5 - 4 3 .^l m l\ ^1 Jij jJ^J 4»i2-~^ (L^_^.^ 4.'.;«H 

t)j liljlj liiJ^ J-^k •>'^ Ji^ *^j\t^mW 
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Drilling systems and equipment 4^1 JjmJI j ^i»Jl '.^li jit^ 3-4 
Jla •t^^l t)J .(6 - 4 JilUl) (rotary rig) ^^1 jjjJl jLl^l ^UJl bli 

J) iLJL» 4l^\y4 ^jl* jJ-^ 01 Jj4 J-*^ 

^ obili IAa^I .(annulus) oLli^Jl ^ 

i^"^ -" Ji^Ijj ^ ^ ji>Jl 

aXpUJt UJftil j^j^j 3,->.lt.Ji ^jJl^L ^h^C^I • 

hfjij jjiixJL ^jmJ(j ^a»J| oi^j LJU» <-iW-;.7 (Ji^ ^ 

S2 



.^bJl ^1 ^ Jj^L ^ji-^j 

c^Jj* *^y^^j (top drive oystcn^ LJU 4^^^!^ ^^i^^ 

.S_^l «Jla ^ li^V 1^^^ (automated pipe handling) Clljj-A^t 
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DriUbits ji»Ji ^j3j 1-3-4 

j\ jjJLiJi xJuCj, ^^UVI gliJl (rock bit) jl 

.(7 - 4 JSliJi) (Pdycrystallme Diamond Compact ^DQ) 

^Lij ^A^Jl iJU-» ^t-«^ .(cutting c^Lii) «^^-^ ^Js2 ^| ^^>^t 
.^!^t *i»L>.ii (^l* iUWl ^ 

(^1^1 J^-^i i5j 5 o»l*LJ| Jiiu 

^^^^^ wjLS L5»-V <J>— » .(bearing) J^L-^JI J^liJj HAS 
j^li^ ^UJI Ajy roc 4j-I_;Jl 1LJL- ^ vs^y 

4*1^1 JlJL<l*J u'jJ.r^' '^'^i 

►W! 4:L5j J^l sU-j (Rate of Penetration (ROP)) J>iVl 
J.<A^Vl ^^Litj^ L*^ ((revolution per minute (rpn^) iJLlII ^ i-)L» 

SjL-Sj Vs^y f^fj rLizii ^ 1 ^-^ .(turbine) 4.«iiJL 




roc j-ljj rtjUj) 2J><-^ >M : (7 - 4) 
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.(LiJai) >H lUU : (8 _ 4) JiliJI 




iJlr^'j J^-J*^^ ,> ^ (Drill Collars (DCs)) ji*Jl J*j^t 

^tj i^jlt l^jj ^JLITj (»)^^ ^^^) ajj-l-^ ILJL^ ^a.A»^ 

SaLJj ol jii jiflJl ILJl*- J[ (stabilizers) olJjl j> oUoJ 

jJl*> O^fl ijiJ- (Bottom Hole Assembly (BHA)) yL-Jl ^ ^^-^ 

^ ij..^nl <jJai L^L^t (saver sub) 11 iJu^jJl .(Kelly saver sub) 

(Kelly bush) jjjJLiJ) ^^-^ * ' ■* ; aIoJ! LO-jSfl a^IXm ^ ^«Jal 
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JL- OljjjJl ij^j-i ""^ .HJ"^ .OIjjjJl iJjLlaj kla^ 

(traveling block) ^1 ik^ y> jLu> ^JUlJI 

jiJi aJLp ijpjJ iL-JL. (-I^^I t JUJU 

jJ.>cJl t^j-jl 4_»Jai 4JL^^ (C^jJl ^j^Jt-J jJ.>cJl ^J_dj J_»_) 



S ^1 ^^fl t-. ll^Tj .(logging) ...tI I jjL>S\ 4 1 ,.,1 ,^ illjj 

(block line -i*^) cS^'^j-* * lijjw ii^^^ 2^^^^' 

tix^L. .(draw works ix^L.) iJljia^I ^ij^l ^1 

X>-\^\ .^r>- Us>_^j lijjiv* ji>Jl iL-JL- t^;^ ^LSLftj oijj-s 

.SjjS'JuJi ijUjJJ (jiSJl iS.^^ ^'^\ cSjU^I (derrick) ^ ijy_ 

.(round trip) ^Jj^JLj aJU JJl^Ij _^i>Jl i._.>i^l ^1 y>\ 
tcJjU dll^T,.,^ ^ Lj5 30 -Lju iiL^i a^UJl • 

jjIpI ^Ji\ U-» tjLl>Jl JiasA jLI>J| ij^jl • 
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J*J V>1 'j^^ 500000 -bji L. ^JLIe. jS 

(jtOl^ t*jJ .(Mobik onshore DriUiiig Unit (MODU) iljJ^ ISj^^ <^J^. 

a^^ij iiju 4^ .ailsJi W J^- 

Top dme systems I« JiuJi bLiJi 2-3-4 

it— \— t SjlJ 4JI >j ( ^U^Jl SA^LS ^ Sjl^ iJjUf (>■ 
^ J^Sij t^Vl ^^J (guide rails) ^ jm»^\ 

ithJi (^^*^m:J) « 90 J,^. j*^. ^ i .^/^M^t 

,g^t oijS»-l J-Ail tJl <^fi 

J; — wli ^^T'tl (JjVl ^ Ll^ijl' ((^^i ^ Jl^Ij - 

.(9 - 4 JSLUI) >J| J-.^ 




S7 




Automated pipe handling C^yJ^ 31Am 3-3.4 

^►ii^. .>Jl iJUL, ^ *A»u;j jli>Jl v>j Jl OjJl 0* v^Vt 

jllffJl ^^^f v.^L(u 3.^ J-*^ ^ ^U^Jl aJl^jJL 

.(10 - 4 JSlSJl) 

ji»Jt ^ ^Li»Jl ^klJl iiA^j L«Ai« LljLit ^ j» 

oiiU5t ^ LfU^ c^LiJi jiji-j au^i 4^;; .(mud) au^i jt 

J^t^t iiikJl ^ ^k^l (ammliw) 

Jo-' <" - 4 JS^l) (shale shakers) ^^^^l ^\ ^.l^l^j ^(scrceiis) 

S»U S,^^! Cij^j (dislters) — II c^^Lj-j (desandcrs) J-"jJl o'iLj^ 

. hydrocydones 




.^iC^U^^jU. yitUt<iJ^ty>jVt :(10-4)JC^ 

^^^) S^lji iL^j ^) jr* (stand pipe w>_^D v^h' 

«8 



^^ .ji»Jt ILJL* Ji-b ^^ J-i-»Vl L^^-A^ j (rotary hose^lj* 

*£^\»tsk XA\a \j» (ckanmud) ii^^l ili^l ^^^mi^ ^^4^' 
J ■ J-^ J .3 It. -I o - »UJLj ^J>^ ^i'A^ ^ 
ti* V^^'i f^.Vl «JU iUUt 



U4UI 




I— Mk 



SUUi of v^- '^^^k sJJk: 4JU«i iliUl oLiL*^ Jl^- V of v^- 
,jiL5^i (barites) *i^.>Jl Ji- iM-' J*^ tA* •^'^ 
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,UTi.7 ,5^1 4^jl^; ^ ^J^7,.,7 . (Water-Based Muds (WBM)) 

iJiiJ iUkJl -L±; . (Oil-Based Muds (OBM)) (_;-L-Vl iJiiJ iUi c^.^l 
jlsAjJl cjiJ^iLlj ^ ijiiljjj J-s^I ji>Jl c-^^ j__^L-Sfl 

o jjUJi ijAj oiLp ^Jjki^l Jl yii-l J-Lx-o (_yiajJ j ( ^^^-^^ j 

oliiJi ii^jij illji *— >«j . (closed-loop mud system) Sjl-dl iSlJuj iUis <ajiaij> 

(j__^L-Sfl ^^lIjj 4^Liv> LjiLu ii^T Lfi5l! J tj__^L-Sfl ^^^kij iLiWl J^*«-» 

. (Synthetic Oil-Based Mud (SOBM)) 

J.«j:>wJI j^^^Ij oLJU-p ( _;i>Jl jj^j iSijlx-II J-/iiJl li-* 

S.l ,..a^ t ^1 ^^ jiLiiJl ^1 J^-L: ^1 y B Ji t (7 _ 4 S jjLa^\ 
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jjjjL jiLliil ^1^ jl/j ai^l ^1 J^U.) ,^Ji^\ 

^U-^ ^^.-i .JjJbtiU JjLa (valve) ^U-^ jf 4^ (choke) jJ^ 

i,^JiiJ| (^f («killmg»theweU) >iJl JiiJ o.l>iJl 

^Ul ^ilU- (12 - 4) JSLUI .iijl^^l 

w^^t U-t^' £^ ••.r***^' 

^^•^I** 4^ t^t^J>*r* iJ*-j*l^ tj-^-^^ Cf*^ 

t^j-Si SJL^ J CLj^! *JL» jlk. fc^^yi ^ Jij 3000 

.(Koon^) 
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j_jLp j.a>JLj jLL*JI 0 jijui J jLL*JI Jj>- jJl jjJl) .ipL- 12 _ 8 

tLf) j,.^>.lJlj ja^\ O^Ljw jL^Lj o^J^Sfl pjiSlftj li-^ tjLl>Jl ^L^jl 

.(hookload) ciUa^l • 
.ja^\ iL-JL. Oljji • 
. (Weight On Bit (WOB)) ^1 Jj> jJw J5J • 
. (revolution per minute (rpm)) iii-dLj oljj-dl • 

_;_ij*Jl (_^-LLf-o (5 - 4 S ^ 5 a II (Measurement While Drilling (MWD)) 

\j t^i - . . .(fishing) i»LiJ\lj tti^l J*>i^lj tUikJl i^-LLfj 
Ufl^ 90 - 40 ij^j jJUJI .t-a.l^;:!! JUp j (j^LliaJl j iJL^I 

^XoB JjUJL^j t^^^A^I JJUj t^jJl t (Company Man) J^jB 

J^^jCLa Ji*>i (Rig Manager) «jU>Jl 

Site preparation ^ j^l al-l*J 4 _ 4 
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.ijU^Jl iLJl Jjt^ ■i'L^ d\ -i^liJl • 

.(^yt l^'j' ^^t^'Vr^ oLa>^ ^i^) A^\i>~ ^:^«-aI oI^ i^'j' ^^-^-^ ' 

^j-iIaJ ^y^'^ jL— «Jl j_jLp LJLp i-iLo t^^jiL-Jl ^^.i^jJl j*-^^^ 

oljL-uoj oljLiJl : ^j!j> o^Lx-o ^^^ip J ^\ y> sjp ,_jXo ^^^ip Ljjt^j- 

.j_^-5iaJl 2^iUJj (habitats) -dIjiJl j^ij 

Onshore sites S-ltLiJl ^1 jjl 1 _ 4 _ 4 

.4aP|^ 0 j^-/*-*-' 4JajilU AJ^i^LtJl A^L^dllA.*^! i^^LuJl 4j y ^ll>cj 
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.( j}l>J\ jij^ JL^ jjs) Usii 0 jSL^ ^ j^l 01^ lij UJ • 
jJiv>I JUj-L J^ijj 200 (_yip Jj^ Lo (_$jUJl jL1>JI 0^ (>^^ 

^^x'-?^ .4JiJi^ o jJai^ oLi^ ^-^j ^t^^^tr^^ ^ s. U. ^j^l ^..jLJJu 

^ jj/iLJ»iJI J ii^jii (^I i^?^ (j^^ ^ 

Offshore sites (►^LlJl ^^^p SJj-Jl) L ^1 ^1^1 2 _ 4 _ 4 

. (drilling jacket) ^^i?- S y*- jl o-b»-l j iJLlS^I 

- Lf^^ tS-Lva-ILj ^1 yi^-l ijip^ : Seabed survey ^/*»JI jAi • 

(sonar JL«_pV| (»— 'Ij-j j (high-resolution echo-sounding) J_J_>tJL!l 

jjip tj j.^a^I! i^jiiJl J -T^^l ^LiJ ^iii Sjjv jj^i imaging) 
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izj[a jilL Mt^r^ ^W^^ ^--1^1 IJla -Li .|t>^i^ jlLkJl 

4j>t^ oJLa .jisLuJi JjJjJl t^iLp ^(j-i li-A t(pockmark8 t-jj-U) 

j_y.<i— ^1 ^..i o 1 1 Li'iU- : shallow seismic J»»-.iil ; .ti ^..k II • 



jl iij**^ ' -T^J^ ^>=?~J i-jLlS" j_A tj,XjJl .(LJ-x-II y-0 800 Jl 

(escape structures) t-^jy^ ^LjIj (gas chimneys) AjjLiJl ^^l-uJl 

-f -f " s 

LfJ iaJajk^l oLtJL«Jl ■, . 1 U?? LaJj^ : soil boring * 

t-jLUl 4p j*>i^ SiLp ii-J^ .(cSjLiJi ^ (jip Uii>i LoLj) load-bearing 
.4j^^*>mJI A^\jJi\} oUxkJl jjip Jj ^ ^ 4i>ts^l (cores) 



Drilling techniques ja>^\ oLlSl 5 _ 4 
t (Total Depth (TD)) ^^KJl J-^I ^ jL^ Li^ j5 lij 

J_^| ji J ia^ j-I^I J Jj*-^l ^laS^ll ^\ J-s^a_il>i J^^-^H j-^' J-;i-<Jl J-«J 

t^lijj t (top hole) LixJl o*iiJl j_-Lj Jji^I ^JaiJl SiLp jLij .Ol}^! 
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^ jUl <^JJI t^^i jSrti Ol3iJl ^iii. 0| 

Tophok drilliug LUI1 2*^1 ^1-5-4 

^ .jUt ^ JjVl ^liUl >JI L^i^ jilHi .^LliJ .Ultii 
(conductor) 4J ou^Vl ^ (cellar) ol ^t^J^ 

• *-» J—* Li^V .^Li»Jl Jt* (rtflTC pipe) "J^^* V ^r*^ 
^(.Cm-lAJ o*L*U.^Ij o'bkjL-Jl ^ k^j-^s^y (Christmas tree) 
,(13-4 JSUJI) ^ jli^l Jbuij >J| >^ Ul^ '<c:l=^>^ 




.^jl ^ J jJ : (13 - 4) JCih 



jLij! J-ij>»J| (piling jji ^ t^LiJl i*Li-^ U-J 

C^- jli»J| ^J^J\ UU- .cui*-VL o-iij ^jJl JjXij t >iJl 

.(spudded) ^ Lf^L ^\ ^ JLii (Jli2 

Xj^\ n j\ 22 ^) >iii ^ saU lui 

itZj^^iii: (roller cone type ^Jj^ ^ <>") (j-'U f-*^ 
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4j>jl«j jjji^ J i^tiiJi j-kii tLJLp 

ulp .iiiiaJi oijji ojiiLo L^iiij^j jji^wJi jsiiiJi o^;**^ oLaS" 

- ■ .iLlkJl ij-iijj oLiiJi iJljLj ^L«_L-JJ (Jl jjLi-\l ipj-L- (j-^: 

J 1^5; (pilot hole) aS2>jA \ jl j.i>tj 4lSLi^l i^jiikj to\L>Jl 

^1 j>«i**L) t»j jUa*]! j^LaJL) aJIj ^^Jai«Jl Li»-\ J 12.5) 
_^i>Jl jojp- L-L-I IJLa OjSo . (hole opener) 2 _^i>Jl 

|» law*) (__;-'LJ 0 _ji>Jl OLS" lij 0 ji>Jl ^IJjitl^l ^ .jjL^^\ 

OL^ lii U^j (^_jiJi 17.5 jLiaSV A^^..n« J^h?^' ^'j^^ 

Intermediate and reservoir section C)^y>^\j Jx- jiUl ^iaAUl 2 _ 5 _ 4 

J-s^ JSj tj_y>Ja^l C*>«J ij-Lf!l (jJj J-s^ J-/>LiJl (j9 J**Jl AjjIj 

oLkx^l jl .-^.-^1 oLkx^l j^) ^jIaJI ^L.laJI iui^ ^_jLp ^Li) aIa^JI 
jj.la o II ; „A II Jj-ij .(offset wells) i^^^^ijJl jU <^Ll«Jl 

(overbalance) Ojl_^l OL>i^j JiLi^JJ jiLliJl iui^ iiiiaJl 5_^*p 
(fracture (_yi-iJl * .,A II jJivI 0 ' jWf''^' (>" ^ 
ijjjj^j Ji t jiLiiJl Sji jjUiJ ^ .(14 - 4 JSLlil) JSLijdJ pressure) 

j_A JilLllJl / jL^\ j\ j!al^\ Cil .JiiLllJl i^j^ J iLikll OlJJi ^^^J t J-i-U 
LoJ:lp yJl iaJaj*j ,_jJ_3»iJl . (geomechanics) JJLjLSL>jj^j>Jl JL>tjj 

4jjIj (_j1-P bUjIpl 0 ^^^xS" ol JLiu j\ jjILJLjj tjjjk^l 4j^L/> _;^-iaJ 

^,lla7. -Li tJLlJl IJLa ^ .(15 _ 4) JSLUl j-^, tL+AL^jlj ^1 
(collapse jUfJ'^l ^j-Ljj (fracture gradient) JS^.tII ^j-a^ .,.^11 J^l 

4jIjJI JLlo iakji^Jl ^1 jL-^ 4ji;>-I ^ tj^yJLxJl *->l y>^^\ Jlj- gradient) 

.OI_J>Jl ^lalaj iiL-jI*Jl ^laS^II ^^9 
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»LJLi iJLUJt oULkJi a.U^ Oi>>Ji -W^^ ^^.It.T 

J^JUJt W jy y^Jl OU^j (overpressure^ 




8.0 10.0 12.0 14.0 16.0 18.0 20.0 

^*^'c>->- - lb/gal 



,ji^^^j^\^jtk^^jjs:^3^yjjMi:i/ii:S^ ;(i4.4) 

jM 013^1 tOl^iJi ^ J* t 
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OA 



0.0 
0.0 

0 20 40 60 90 

.j!jJt jt^tj 4W ^ ^ JlL. : (15 - 4) jCUl 



tljiiSl] tJU-iJI ^ JL. tjl»LJI 

(High iJLfr S^l jLfr JkiL> oU^I LijjJtJLS' c^^J 

y j1 . Pressure High Temperature (HPHT)) 
15000 ^ ^Ji^] h»yL^j (ij^ ir>» 15*0) OjLf; ^ 370 ^^^^ ^JL»\ 

La^jj-Wj t/^^ (seal elastomer) 4-:jj.4-«-II obU^lj oLJjj^^jyij 

Directional drilling 4^ ^Jl ^iftJl 3-5-4 

(rotary stccrable ^LLl SjIja I>^Wi«i a^U if^l ,;4»Jl 

^^»>mj _^£J| ^ iJ^j y - 4 ^^.tij) systen^ 

Lljy^l lfr>" vi>> (actuators Ji^L-j .jlisJl 
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SJL^ J ^ yiS '^M^ v^'^': ^A^l — jJl ji>^ ^ 

4]U- jJUu t£>sM t,;^^:? ^ • jixJi ViO (>" .^L^tilL ^tX»^ 

S^tjjJt Aj»JiiJ,\ -^^j^j -^ij OOj^ (doglegs) loLluuti 

.JL-Vl J^L jiJl ^L-J A^jn U. ^jli^l 





4 fir* jtj^' 



.^^lLUijtjjitl«>dl ;(16-4) jCiil 



(mud 4J-^ltJt j^^j (mud turbmes) c>L1l» L^f ^ i-i- ? — ? 

Zj,^:lm iJljj^l iSj»J| ^i^l 4^ torbines) 

_ 4 jSlifi ^ S y^L^I ^^liL^I Jll> ^ jIjj 
ii" (staler) j^y^LJl ^Lloj (rotar) jtj^l ^^^-i iii^l ^VJ 
*jpjlt:^lLi c>La1iiJ|j c>LS'j»<-«-II jj^t*:— < ^^-ffj ^| J-aIj V'bj^ 

4jjI^Ii jU- LsJki^ j\ (Idcld^g off) J^--^ 
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S^b|j S_^i»Jt ijjij J»U»J| j! (directional driUiiig) ^j^^^JI ^^A»Jt 

j] otMltT^j 01>JI Uri Ji^Vl Jil-SJL 

jt <»LJt jJffbji ^^^i (bL^I (^^A^- jS .(injection) 

^f^^j *j^»Jt it.-^.* ^ *>^^ ^^>^ f y^^i 0) 

,(18 _ 4 JSLUI) l^^liJl jl l^J^Lj j! 4ij|_>J| Jl* 
L.j*j tlflj ojU. <i^>> 60 ^ ^I^VI SJuJui Ljjj w-i" Ji 

,4^iJa; LSX^ (tools) 
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JimHk* :(17-4)J5UII 




.4^jll jiLlc^U^^^jjl :(18 _4)JiUJl 




(>jS£i 3500 ft (1070 m> 



.LiiVl jJl jlLSl JUjI : ( 19 _ 4) JiliJl 

Horizontal drilling ^| 4 _ 5 _ 4 

JLi tOI>Jl / JOj^I (jr*; ^-J^l ^ 

^^1 jLVI j^ji! (19 - 4) jsiji .Ji*Vl jL^I Jl Uil ji. t^4>' 
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.j^^ jjil iJjSLi oJLilj (j*-^ (j^*^' *->-Lf) j,.^>.iJl .4*-iLo 

^y> ol jil (_fLp ^^^xS" JSl^ ijiiSfl jLj'VI -U^l 

.tj-Lfll ^\ jLjVI oIjL-«o Lf) tiS-dl jjJLp JSl^ ijiiJi oJla 

j.i>Jl (sonde) jL-—^ JLj-iLj j.i>Jl *-LijI (^^^I 

LoLp iji^I (petrophysical) i*5Lj^j_^i-Jl oLiaj«-<Jl ^-o-^ (>^^ M-j-* 
.^^1 ^.bJl (ij-oL^lj iillSJlj tij-ojUJlj t (Gamma Ray (GR)) 

J t-jL-^ oljil LijL>i^ O'VI .Githology) L^^jiJJl ol^^liiU 

.« ^lah 4*Sji*Jl JSLliJl (responses) oLU-i—l (modeling) 

tlJLS:* .SliVl JJ ^ iailLJl JJUJI y'SfL 

(Hydrocarbon ^-UJl ^ ^y.j^ JJ'•^^^-^' *i j-* ^/^^l (>" 

^Ai^V tJLlJl ^ybj t Water Contact (HCWC)) 

ijS^ ji <^ |t-^L) 4ijjjt^ (oLldlJl oJLa Jl-Jaj .4.LJjJ| <Ja.dl!l t^ljjkcJl 

.U7wj .Jj5>JJ ^j^*^ -^Ij^ t (geosteering) 

■^l„/»aa (palaeontological) i^yjiJ^JL 
Multilateral wells i-jL>Jl oUU;Vl SaO*!- jU 5 _ 5 _ 4 

.(20 - 4 JSLiJi) ^ 013^1 ^tia^ aj-L^ SiLj^j 

.JSliJi (lenticular) <^J^ • 
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if>nA 




,^\^^^\Il>l^isJLL\cM4^\»dMU^^^ :(20-4) jSUH 



OjSCi jiff (L^L^ JUS^Ij *b!f 

>Lj|JL^ iJuk tJ.A^^^t (conductors) 4J*Li9-l o'^L^^ 

,(21 _ 4 JSLlJl) J iii^l c-M-Jl 4^ 4^jiJL >Jl 
Extended reach drilling ^^.XJl .Lm ,^^1 6-5-4 



jiSi Extended Reach Drilliiig(ERD)) ^^juJl tx^^ j\Ji\ 
jilkj t j£j ij^LkJl i^r >> vr^J (4^iU| i^LJl ^ 

. (designer well) c^».«.^| IlL^I L|JU 




jjjb SiLj jiSt «::■:, .oVL ^^.It.Tttj 

j^lj jaf! c^ijii- jaJi ^ jLT wilt77 iiiiA .^iji^i i^Aii^ 

oLt^ljtin ^.ijiTi— i .y«»JL J ^ y?.-7j (iJduiJl jL<SfL iij^Aji Ijf^i^ 
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oU^J^I ^ ifjLuJL ^-jj JJLiu (top dfire systems) LUJI SiLI^I 

^ *>?Ji ^P) f^-ij^H tr^i^ Jtr- t> •45>'5'' 

(Poole jj-iJi^ Jj-i lij-f c.^' (WytchFam^ ^^Li ^^li^, 

.^LSJJ ^ (JLi^l 4<UJ| ^ (Dorset) Harbour) 

j^l^ ^L>:tj 1500 •jUIm j^yLi ^ ^ il^iJl jLSfl oJjL^i-l 
JL* >^ ^iij OLi ,<22 - 4 JiLiJi) ^ 11000 J>i 

^ *t*^ (j^l ^toJl Ujj . Poole ftiy 

,4^1 2juu ^jVI ^ jjiJl 3r^J 







1 
















Ukms 







Slim hole dniling lL«d1 yJl 7-5-4 
4^1juuj ^i»J| 3 \ - 1 . t oLS'jhbj oIjL1>J| iJt^l ^L^l (LliO** 
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iiiS^I j_ya*ij*j j_jjL .('/60 40 ol^J-SlJl ^jl yij) tj;>- A^^aH^ 

iliJaJl J c*:u_-Sflj j-fl->Jl (__;-'jJj) oLS^l ^ ,0. !l ^j,^. j»iJ • 

.J jv> jJl 









3-6 


8.5 


(^1)^1 > 


5-7 


40 


(^) iL-L- d jj 


10 


80 




25 


100 


('/.) is-L-- 


70-100 


350 




30 


500 


( ^iUi 013*- in- 


6-12 


60 


((ijS 1000 /J^y.) 


12-15 


25-30 





idj^ _^ij*Jl .(7 _ 4 S ^1) Ji-ljJl Ji-U; ijj-b- ^ 
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0 ^^a1l-uo (coring) ijLJ oblp ii-L ■> ■ - 1 ^ ■ ■> ^ j j_j*>ti«Jl c^iLiJl oLS^ ^ 

^ oLiajcgJi J^*^ ^W^^ oljU>Jl oJLa ^J>>I^ ■ J "^^ ^■-''tr^ (I;' '^'-^ 

.helicopter ^^S'jJL^I iia—l^j ^Ja^ 
Coiled tubing drilling c-j »j _jiJLa 8 _ 5 _ 4 

.(23 _4 JSLUI) (Coiled Tubing Drilling (CTD)) V,^^. 

^J>bI*-jj t^^I ^]a3 (_jjLjt«Jl ^^^IaP iSj^ 

.4*7^^1 (jJLp ji ^ [fi- jjj^ tJj-^ ^j^j^ •-r'Jt^*^' *-> jiLo _^i>Jl 
'SZ-b ^1 iji aLJ^ ^ Xt^l 3.5 1.74 ^1 

Ojl _jIjo C*.>bJ jI OjI jIji j-^>tj j^ji ^J-s^I j»-^>«J * 

.^jJlitilll t^^^>cJ (JL»l3-| JJLSjj (JIj*^I (JJjW 



i-iJLSo tjil ij>ojj o\jjuj t^j^Ji _^*.s^>«iJ jil idis" 



(Computerized — j->^ lj-^-^^ j-dj-*^ ^l-ui^jL^Lj J-f-*-! JL-o-^i • 
. (production string) ^b^J aLA^ Tomography (CT)) 

J_j oj-ijfccJl jjj-li oLS'jj*^ JJLo j-ijfccJl 4_Ll-_Ll* oL^jj « ■ ijjjjj^ 

^^IjJl Ji^kJalJl t^j^Sfl j-dLa jO^] f-i^ <a\£ ■(jtT''^^' 
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:(13 _4) JCih 

Casing and ccmcntiiig ISamJI j Oi^^1 6-4 
SJL^ij j±j JjL»*J jJ 2500 J-*-* ^jJL* ilj^ Ji^^J 

J\ oijiJi ^ oi jJI j! jUJi jki: I^Vl iJUJL j! ^yii^l 

5/8j 18 -^f a^Li^ (LtJj 23 Jl^j^ SaU fj^_ 
13 Oij^t (intcnacdiatc casing) ilt^^ lldki ^ ( (surface casing) L1I| 
S/Sj 9 Otj^^ (production casing) ^Lil| ilLki ^ (L1I| 3/8j 

Ol3*^i (production liner) ^jlij 7 ^liij Uijj t^jUj 

J) (packer) L^" ^j^^^UJl .(24 _ 4 JiLtJl) 

>ji liSUj tjJ^i Jl J> JL* JiM, V :jiUl ^ 
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^^LJ ^^h-jjJLfil iii^i ^ :{collap8eload) iJj*»- • 

t^jJl ^^IJJI lii^l ^ li* ; (burst bad) jla»iVl ^j**- • 

. J«J| -J 

:OL;_r^^i J^*^ ILJlJI Ojj (^^> 2^ : (tension load) J-iil ^>4^ • 

(COa) Jl^^j] I : (corrosion service) jsliJi LOL^ • 

.L*li- li'l/ji L-ik:; jS dUiJj fct^jL*JI Oj^^^l i'l/jii 
jl^rM' t>T^' J**^' : (buckling re&istance) .^J^\ i-jLa* • 



■OikjJIii* :(24_4)Ji:ij| 
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^ ^JaS J-^j Lfj (jiJl iJUjJl (_yA : running casing OLi_;>Jl ^^^^ 

Jlj ^Lkii j-Aj t (guide shoe) Lf^^ 1^*5" QIt^I a,..ll OLlL/jjJI cS>^ 
4;>-j-Ul i._..aS3I Ji-li -L^jj .^^1 (casing string) ^^^I^.tII ^1 ,^ ^j-^ 

^-■^ LoJlP ^clij oL>«j\l ^U-/> 

(cement slurry) ,^Sfl ijj 5j*p t^jj^ ^LlviJl IAa .iL-JLJl ^jLi- 
Ji-li iLikJl J^I t (cementing) o ... II <jLjJ idj^i^ 

.J^ji iijfi ijJJ>.I*-j i^UaJl 

(float collar) i«JLp iii^- <L-JLJI J^A (barrier) ^^U- (*j-LiiJ 

^LsJl oilJ-L- 4-«jLjJI iiJ_>Jl JJL-^ .4j>-^^_L!I Jji 4JL/>jJl 

■c: o ,^Sfl 4JJJ 1 o j^^i ^-s^jj" (topping) ifl-ill SilJ-L-j (bottom plug) 

jjb lollop .^^.T.Wll^oll j^il-LJl (25 _ 4 JiLiJl) 4JJJ 

^jLj- j->tjj i._*aS1!| (J^*^l J->^ C-1a— Sfl 4JJJ Jj-l^j 

^-s^l Jjjijj .(i jJaJl ^y C*i.«--Sfl 4JJJ oLPj— (_ylp C-1.«--Sfl 4J-«-P 

^-s^l J-s^^ LoLs^iJl 2^ t (turbulent flow) Ij5 Ji-Lj ^j-^' 
t5jL-jLHj c; o ,^Sfl ^-sijj .Gaminarflow) (j>i^iv> Ji-b" t^j^^kJl 

c-i*^Sfl 4JJJ ijuLo ^yiJl ^ ^1 a.-M i^UJl j^jip 5j-»iU ijLkJl O^L/>j 

j^jJa-iJl ^S"^ y>Jl iL-JL. J^l y t (centralisers) ol^^ 

t «(Wait On Cement (WOC)) cu.^Sfl jUiiJlB I-Lj tiiUUl UU 

■ ^Ijg ■-■ y>JJ ^Lii ^Ij^ ^ Ljj«^L«j>- ^y]| 4a3L)JI 
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1^1 kjU^ J 




idwimaiy cementation) iJjVl 3:u-J| iS^I Sj^Ul 3Jl*jJ| ^^^jlJ 
.yJl jiJLr ^ .^bJbj iJSltiJli SIM • 
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Ji . secondary cementation ijjjLj j] i^'jLp *.| ■, ■ 1 ^-^^ t4JL>Jl 

.(squeeze cementation 
Ci'.o .^Sfl ^-^j iiaij (plug back cementation) J^jU)/! iii^ 

(additives) oLiL^J ^l-Lki^l ^ .Sj_2j«^ c ; o .^Sfl ijjj ^L-*^ 

t-fl;!^::! ijj^l ("Lol (spacer fluid) -L*L>i ^Lo ^-s^ ^ LJU .(^^1 jjy> ^ 
(cement bond) ^^r. o iijj J^^j (mudcake) iiikJl <5L»i5' ^1 

Drilling problems JS'LLo 7 _ 4 

La ULpj oJ.2jt^ *>^^H j^>^l oU^Llj iS J j^^' oIjju 

^^i>Jl |tJiJ9j jU>Jl <A>w]a^\ C^>>jj t^j^^l .aJIjJp 0 

jl 4*I-JjjJl ^^*P (J-«-"-J' -^Jj^ ^W^^ (J"*^ j,_A5jJj»- (J-*-"-^ 

.jOs- JS'LLo ijjJ>Jj ijjJ>J (j^^ 1-^ .SUajw iJUJ A^\S 

Stuck pipe y _jJV1 JUaill 1 _ 7 _ 4 
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ijjJliJLS' j_yA oilijtjl ojjJVI JLs^I t—"!^! 

j.a>Jl t-^j-jj^ C?"*^ tj^^-i^l iaj«-s^ (.J^^ ilikjl i 

ULp IJLa ii^-Ls^j .(differential sticking j^^L^Lij JLs^l) ^1 jI-l>ij 

JJLLJl j_^UiJl i»-L^ Ti*--^ (spiral drill collars) yt^ k^^^ 

jjjj ^1 (»-^>^ uAj^^ ^ toljjLsAijI (swell) ^UijI IJLa ._^i>Jl 

oL»»ii! (JS'tiJl jjIl- yL>- jl 0 j-iLL-L^il o^i^iLliJl ', .Aj • 

jjiJl I ^5t,.,oII ^ o'i^SliiJl Jli>i ^^f*^' • (undergauged) ix-Jl i^iSLJ 
^^laJI .j.d>cJl t»j (J jj- (jJjuj j.d>cJl 4^JL«^ s-LijI t»jL-kij 

,^^i>J| 4p j.«j>mJ (reamers) t^jilJl oIa^^^j oliJLa oU^L 

.^1 oJ-Ij" ^l" aiikJi oijjl ti^I 

t(iiL>iJ\l Li^Li^ "i bb- ULkxJl ^1 jL.^ lij • 

t^^Ij ._^i>Jl t-Jj^I ;yi Jl2i\ jl-b>- Jl>- ^Ji\ 4L-JLJI aS"^ Vr-J 

_ 4 JiLiJi) (key seating) ^bUl iLxJJ cy*"^ iJUjJl oJLa tt-j^jVl JviiL— 

(key seat wipers) ^liiJl -Lxio oUi^Lo JLi-iJ jl oUi^ Jy oli*iJl 
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^LXi c(&cc point indicator tool) S^^^l 3 ItS: j-^>* 

^j-JLj jA^\ *iLL-» 4^ iij^ i^^-rt^ (strain) jL«i:| 




.(S >*a* ^ iO— jfcu) ^tiU iUli : (26 - 4) 
xJuJi jULp fjJi^ ^ iLJLt ijj ^ sj^J ii— L- 

^ |j| 4JLJLJI -L,— — t-j^^ jij^ C>>LajAfl^i aJl* ^l-^?— ? JlS 

(^JJl v^'^* AUi-ij ii^Jl Jl*! Jl j:J| Ji-b ^ 

«,;>Li_^Vl S^la-I^V cfj^^ HjLm (iii^ jAM-II j^^-^; 

JL»-lj IIa .yJl iSj^^l — IL L:L^! ^j*Ju") (tubular) 

.kiL. U-j_^JlJ| (fishing) ^LiJVl oLU« 

Pishing ^UdVI 2-7-4 
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(rock bit iajjLk>i jl t (bit nozzles) _;i>Jl ^ t 

:j_yA isliiJ'iU {Sj^^ t-jL—Vl .ol-LjtJl j-e Sjj^-i^ ^ cones) 

i.AjJLa :\y> jiLs^ tSy^^' Jf?"^-^' Oljil (_$jI>«J .ijSoyjSfl olj\j-dl 

c:J_jj| oLJ\ _ ^iKJl p..57. (iLiJi ti»UiJ\l oLU*j ..-lJI 

Lost circulation 4laiaJl ,^1 jja 3 _ 7 _ 4 

i^y-^ tj^A-o t^iLx-II ilikil Oljji '^L>Jl oJLa 

ji jl (coarse) ol ■ ■■->JI j-i-i-j (porous) ... o II (_^L* jJLIjJI • 
.iiikJl ^ tS"^' (vuggy) ol j^iiil 

^ jjH (j-J^ ^^^^j- o-i-* t (karst structure) <^j^j\S • 

J i?- J <A ii-J-s^j (low-strength) ^Jla ^j^^ • 

.yJi J aiikJi ^'l- 
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iiikJl ^Ll^ 4P j_jA ^ t^Ls^Jl oJ-Li j_jip iiikJl ^Ll^ oLx-J J-ftlAJ 
j^^53 J t 4j ^^-A^l J j^;*^! ilakJl .(Li*-*^ jJajl) iii-s^Jl yu> 

Oi J 1^; a (Lost Circulation Material (LCM)) OljjjJl ^L-^ iiL^Lj 
oiLs t--" . (coconut chippings) -Ufll 'jy:- ijUti jl LSLJl J5LSj Ji» tiiiJaJl 
^1 Jj;^ otlLs iiJs jil^ (porous interval) ^yiL^I J-/>LiJl Oljj-Jl ^L-^ 
j-s*Llp J-l-J jJ OljjjJl ^Lj-s^ oiLo OLs JJUi ^ ■J-^'^ iliis 

0 j-b _^i>Jl jI y Lixi ij-Jj -Ldi t (karsitfied limestone) jji-.jlS' (j^-K 

j^-^^ yi^^-i".^^ .j.d>cJl (^^^'^j "^../^ 0 oLl.*)^ ^|j.>u«ij A^jLio 

t ^c^^l ^Ji\ .iSLp oils iiliA 4jl Lftj .8i»sLp iiiis ixJ ^ j^jSIjAjJI 

JSLtdl ^1 (j^lftj .iiiiaJl iiA^ Lfj JSLldl iiA^ (ij^ M-j-s (j^l J5^^l 
4 ^ ■ ->JI j_j^LijiiJl . ... 1 ^ jVl 4JaJw» OlJ-2j -LLP 1^ . jUJl At o 7. ,^ 

JLJLj JSLi; (J_^l JSLH) JSLliJl jL^Jl _ 1 

jLfiiil) ^J\ jil^l S _,ia*-Jl (i^*^ (i^-^" 

. ((internal blowout) 
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j^Lu f-juj ^tJa-L-Ji ^ iujili .-jt s.un J jj^^-i^iii jLl^i _ 2 

. (surface blowout) (jj^iJa— jL>^l i^l -^^V* o^^^' c*>J S ^^i?- 

Ji^j 200 '^j' J^' J tJj^. -7^1 

t^^^^^l ^IdiaJl Ojj ^^^j '^—^ ^ Ui.jAH (J^^^ .ilP 

LjjjJ> -lS tiJlJ (>" .J^'^"^! -Lil^l ^L-^l t-.:>iJ iLiiajl 

.iai^l ^J^^l ^^i>Jl ^ ijLJaj ^^^^j 

ja^\ ^Ls S^^jaS" tJ j^-s (Jt* (J* ^.r^l jLi>Jl ijUij:-.! 

-Lj-L>J| ilikll ^jJj" ojL-^ (>^^ tjL>i.iJ\l ^'Lo jJJu UU- .^^1 
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Jl^l (iLlv» W jLi- Ji-l-LiI ^LJI J .^Vl UiiJl jjjij Ji-l-LiI 
4_JLj jL>tiJ\l ^Lo ^tii j-S^ tOjIjjJl (i o5L«jL--.l LJL»- .(choke) 

Costs and contracts d y^S^ <-fl..H^7.H 8-4 
: ii*iJl ^1 (^IS^ p ...57 

^_;-jJj tiiU-Jl ttS^I Jf?^l "-r*tH^*^l ^LS^I • 

ilj^Jl ( _^i>Jl ^l-Lki^l J tJ-jjcuJl oLojj- :ij>jjJl i-jflJlS^I • 
.^^i^l ajLjJI (Jpiiiil (jj^Sfl (t^LSUJl '.XAs- oUij • 

j-d^ ^ 1 g 1 ^ j.d>cj| ^Jjli! 4^Lp 4.dij jj o^Lp j.d>cj| ■ t g ""j ^J-^ 

^L^L) 4J1jlL«J| oLldlll 41jL«^ AJUU .4JLjli!| oLoij ^^^-^ Q-Ia .o^Jj»c^ 

. (demobilization cost) ^iiJ ^-i^j '•^y^'^ Jr**^ oLUjJI 

.(jSLi^I j\ j5 10-5 ^LSiJl oJLa d 

.(oUL>J\l 5-L*i^ tJsLo t JyLi) ^1 jL-^ • 

.(^Ij^l ol>>J < ol:>-j^) 4^L>JaA^I C.>>j ^ 

t4jjLS) ijUjJl • 
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Contracts a 1 _ 8 _ 4 
: v"^' dUi -p^l j^^J (tI^^ ^'^I '"^-^ 

f-l / f-llJ L*^^ '"'M* 'i ■ I • 

.a£ oLisLtJj oLiiaiJl ^ 

Q^jj^ i^LL<Jl oLS'^^l iJji (^y^'-Aj .(LijL- i->j-vj-«-II 

Turnkey contract (^jU^)fl JImSS 1 _ 1 _ 8 _ 4 

I^B b\ ^ J^llJl IJLa <jj n II ._^ij*Jl ol.l oP JiL JaT... a 

iLLJ LfJ-p J-di-B IjjLm <^ jj ^ 1 -A; J-fjc-«Jl j_jLp *— ^ JJLJjJ .(^^^5^ 

Footage contract ^^J^a}\ ^J ^1 2 _ 1 _ 8 _ 4 

^1 013^1 ^IjJl 5 o n Lj>JJa}\ y_^l 5_^i*Jl 
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Incentive contract JImSS 3 _ 1 _ 8 _ 4 

Day rate contract jJl .1^1 4 _ 1 _ 8 _ 4 

Jj^i^l C^jJl ^U^iJ J-fAl^l o^Lp ^j^xil ^ ^J^^ '"-^ i^^^Al V^-^ 

J.j_*i>j Jiljj Ji t^J^ .flijUiI jjS'JuJi bL>«j| ij-ix-ll j-*-,^ Lo LJLp 
c*3»j VijJl jLa^VIj tLo j-«jJ j_y>i-LSJl (jlj-iaJl jLx^t Jj-"* (_rLp oLJUjJI 
_^i>Jl U^* t^j^ LT^' C^*^ (standby) jL*— U JJLJi 

Partner and alliance .^Uiillj JS'l ^1 5 _ 1 _ 8 _ 4 
-lSLaiU o-b-L?- ijjLio J jIjj ^ 4JUJI ol j^^l 

(iaij aSjJi t^i^) tJ"«-*Jl t— 'Li»»vl (_$-uJl iLijis 45^iU> f-Jj iS"!^^! •■, q-/*' 
iS"! J-«-1j .(oIJj«-<JI jj-o J t _ji>Jl J-fj»i>i t^J^) oLoJjiJi oLS" ^ j 

Jjji (j/i^ tJJLIjJ .J-«j«-II i-jiJLSo ^j^lJls^j of-LiSlII j^^^^j^-.j>*j 
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tjiL/j-Oi ^iL^\ ^\JS^\ J i^iJiS j^] J-^ ^ 
A 1 „/» a; a 5j;>-j 4^jUj aS" (implementation) J**ial J^-^ 
.^Lj-«Jl L-L-I (j^l '(J"*-"^' 1— ?-L/>j J-jjcuJl t-JL^ 

oLoJjiJi oLS'j-Lij j^j_j_*i-«Jl ipLu^l ^-L^ ^'^3^ 

Ji-|JiJlj (workovers) ilL^iJl (completion) JU^VI toLlsLliJl 

. (well interventions) 
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Safety and the Environment 



45"^ oJj'L^^ll J ijiiiJl JU-pVI J^.l" J t J-i>Jl oLp- ojji Jj-I ja 
1988 (iLp JU-iJi ^ (Piper Alpha) UJ^ ^.L aj'jL^ c^>- .iiiiJl 

tS-uJl OU-viJ ijyfcj^ (_yAj tS^UaiSI Lf! iLjJl Sjli^ 

oLJai^il jl toLo_^S^I I^^LS" t (stakeholders) J-o-x-II t—'Ls^vI . J_^l 
j^LJl jI (Non-Government Organisations (NGOs)) ^ 

(Health, ii^Jl j i»'5LJl j ol_)>i^l 0 J*^ (financing entities) 

. jl _^*i^Lj (operator) ji-LUl .i^wToII Safety and Environment (HSE)) 

^ J Olj tid^'jUl ^^^1 ^LJLaPj J^^I LT^^ 

.^^^^JLaijtJl ^IaIaI Ja>ba 0 

Safety culture lo^A^I SiUJ 1 _ 5 
4ji'iL-Jl SjliJ SiLill Jj-I j_yA (Dupont) cJ_^5 oLjjL*-jS3I 45" ^ 
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^ Ij-j o1 JLj*- tjL li'j-^l c^j*1 TiJU iijJjt 

JjJuUi sLJU iijilj*Ji jxp io^jLJL ^v^bJJ ^1^1 
ilnij*Ji aJLp ij^flii*^ iULp j;;Jl*1-JI ^i^i Oji^ L^jli* tB ^ki: t(j^Sfi 



1 




,J-Ulfl>dlji-^I jUil :(1 - 5) JiliJI 



(Lost ^y^i ^al j! 



124 



jj/uk^ vW*" ^iLj- jjb ^UaJI ii^iL^- . Time Incidents (LH)) 

(Recordable Injury Frequency Jj>t^^l jl J-*^' (>* 

. J-Lp 100 jS3 iJ. i>JL« 2:^" L5^' jl^^^l J* (RIF)) 

^ JjJjJl fj^'i^ j-A 4_e^L- li-iiL^J 4JUJI iiiSJl 0 jSo .aS 

SjjJaiJi oL-Iji i^'iLJl jL>tji ti^jJiJl ii-jb tolJj«-<Jl 

.iS"^! (safety culture) i^'jLJl 

(Hazard And Operability J-J«JLij| 4_J_jLij SjjJajiJi oL-lj5 JJLo ol 57 
J*-tj" .olixJij J-«jiJl ia^fla^" ^, ■o.^T Studies (HAZOP)) 

.o5jj-j-«Jl oL/a^uJl refurbishmentj oL^ai^l ^» .,^9" ^^^i 

JI^J jiia^ (freefall lifeboats) sL>tij| »— -jl^^ • 

oLiii>i (jip tojl ^ t (slipways) 

<j>[1j, (emergency shutdown valves) j^jlj-laJl J*^)/! oLoLw» • 

jiaJl Jb»- jLjJl J c-j^il jiL/M JS" ^ a'/3\«.\\ 
^Ijil ^ (protected emergency escape routes) a ^ ^ sL>tJ ol • 

(physical separation from ^ ^ ; < ... II olJ-?-jJl j-p j_^Lij_j J-v>-i • 
l>J>i jii-) iai^l /i>JLjcJl /_^i>Jl ol-L;»-jj accommodation modulcs) 

.iJliJl _^bjJl JS3 (fire resistant coatings) jLiU SiL^ iiipl • 
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.i>JLjtJl i}^] (computerised control) j^j^^L^ • 

oLijJl iy>,i^\ oLUjJI _^iai-I j JlJl . (at source) j. \ „n o II 

j__^-Uj-<Jl j_yip tt5>>ij tSJ-^' ^Ij-s ■t^^Tji' ipL- ijjil j>Jl 

j^^^SUj jjlJl oIjLJJI .Ol^^Jal! j__j^L>t*iSfl j_yajyJ i»jLi>tlJ (JSl-^ tJ^ 

X^j^ t— 'jLS t (catamaran) tj^iaJl) t-jjUJlj Jiiil • 

(Computer-Assisted »— 'j--.L>Jl oJ_pL-^ SjI-Lo 4_JU-p ^IjJ*i^Lj tijjjbLo 
( j^LiJl J„/»all t2 _ 12 S ^1 i^LLo) Operation (CAO)) 

tUU tJjULiA (accident investigation) ijJ5L>JLj j*i>ijJl 

(2 _ 5 JSLUI) JLiJl JSLUI .fcib- .-,.,..7l c:J_jj| ^^iJl 

i-jaii;k*j ijJilj^Jl t-....'il ^^^iajj (safety triangle) i^'iLJl 

.J.«jJl c-5j t-^Ljp j^ij Lfj (jiJl ijJilj^Jl *— ^ "J"**^' 
ijjib^ (4jL/>)/I Lj*""^ ^ ^ (near hit) aj>s^\ y> 

tOLsVl t-a.w.^ jJL ^ J-*P Jl!Lo .(Ua^ liai-I 
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^ijJVi ii^Si ^ JU*Vl ^y^- L^Ul 

»l*^iLJ| ilLiij (personal commitmciiQ 




Safety manasemcnt systems l*)LJl 2 jldj ^Ujlil* 2-5 

j^L-j 3.U«^i oL-_jU-J| 198S 

S^bJ cf^l .^^i 4ji^A^I 

aJL.LSL,J iiij-U (Safety Managencnt System (SMjS)) Iji^UJt 

(quality management Sji^^l 4^^.^ ^ ^^^r-^j 3 , U a^i oL^jLmJI 
^^'ItJ L+i-"^^!^ <Sj^^ iiJi oL^j-i ^ J5 .system) 



:(UJJ jAj aJjIS" (Cullen Enquiry) i}^^ L^j j^vjl) 4JI1JI 

.J_$jljiaJlj tJjJjcJij tilLviJlj t Jji-llJl olf-I^J • 
.4*jIiJ|j J*5>«iJ|j tij^yJl ijJilj^Jl ^ '^^yh <^i\j^\ • 

Jjji J-i ojJai^l J-«-* (»-^ j^;^^-*--" t (auditing) j^JjJl 

.(1 - 5) S^l ^LxJl (iljiJl 

tiiiJl 45" ^L/iJ J;ii M.7II J-«^ ^, l^wa (contractors) 0 j.i^ wTo II _j>iJLi 

f-LJapJ i._-j>«j .^1 j^lj iailJl olS" ^ 0 jS'^^>«Ij oL-jU-«Jl 
j_yip jt-A-UjjOj oJlLJl 44'iLJl ojlij 44 j^J_f«I*il 4v>Lj- V>-*^ 

.t-^iij — -Lj^i^^J Sjji (J^i^ kilJi jW^l ■(J"*-*-^^ oL*ijLa4j ^ 
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lyji-^ ^ ((dcsiffD procedure) ^ ■ < A-^t o>l»i_;.rl 

_ ^^jH^^ .ffjuanlitalive Risk Analysis (QRA)) _^i.iJJ JjJ^j Jt^^i 

4JUi>»Jl >LUJI sjui^ a** j>: JjVl s>iJl 

^^.^ V(risk malrix) lij * a ■ j! (risk register) jJ»i- J-^— • j^^ii 

t2 - 3 - 15 Sj^l dUir J-^Liii ti^l >Li-Jl Jl 

Jj^ ^jlp f^^^ JaiJS Jr^^^^i oL:£ ^ii-^T-T .( J-^l 

(^fjJl ^ji* ^ ..Srii IJl* JUi*j .Oa*J| v^l^j *i"jJL»Jl 

IJS\ /i\ iJiiiJl Ji*J . CALAllPl j! S ^, 

. (safety-critical and high-integrity) JU^I _ iJL» j 1^ _ S-^'iLJl 



129 



iljLfcc^ JL«Jlj J_jj>cJlj t5jjj*c^ ^^*p f-U^ tS oL«JL^j 

OL J^LdJ ojJlSLo oI*.| jj-A «(permit to work) J o w ILj ^ o ... I|b 



jl tij 0 7^*^ ^'j^ ^ ij^^ '■-'i^ oLjI jia^\ tiSLJaJl oLajla'.^i 

(Simultaneous i::-^!^^ oLJU-p j] iiil ^ J_«-p 0 jiL J-«-j«JI ia_jj • 

. Operations (SIMOPS)) 

Environment 41^)1 3 _ 5 

Jj-ij tS-^' (anual sustainability report) aix^ljiS jij^ J^iU- 

tij^Lp ^Ljw t (Environmental Management System (EMS)) SjliJ 
jUai-Vl JjJ>J oJLa ilJl SjliJ JpL-J .(ISO) 14001 jJjVI J^o 

ijjjJLJl 4i*Jl <jU-?- j,-pjJ 14001 j^jVI ■LfVjJ ^ 
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:Lf;V ^-L:^ J**^ aJJ tiij-^l OIjIJI 

.iikuJl oLUjJI jI OU-s^ 4jybj;>- • 

oiLp iisj^j^ t^^j^ Jtlj-*^ (Jj^'^ -^jV^' (>" u^Jj^ iiilj-<Jl 

jj*cj t^illL«J .iikl^ jjJj iikl^ ^ I ^^^ji^" il^l j-a i*-L*L-Lj- _^lj«-IJ 

Sjli)/! oj_iai>i (.r"^^ t.^-^ .Ji 1 w o II (Caspian Sea) >>i4 j-* 

.oLi^bi-\l oJla iLoLp iJLJl 

Environmental impact assessment (EIA) j^^Jl ^ 1 _ 3 _ 5 

jl ^1 IAa ..^ .(4 - 5 JSLiJl) iiLiij i»Liij 4L*i>mJI i^j^i^l j 

. J-«j:>t^ Jjjj J OLS" 0^ ( J Lo i»Llj OLS" lij Lo jl ^ 

• lH"^ (>" L5^' Cf->^' tS-rr^ 



.ja^\ ^^^^ J t^LiS^lL«\l 
,oLil«Jl 4^11^ ja^\ jij^ 

. (appandonment) (jSL^Jl J^^m.tII 
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((icfinerics) ^^L^ ((torminals) ^t^^ c^Lk^^) ^ 
0 ((land development) ^^\Ji\ ^^^1 ((road access) Jr^y J 
^^^\ jl - mJUjJ 0.^^ ^ ^ ^ <«J>1j> ^ LiLiiVi 

t4-UJl ^Ui^Vlj fcJ**Jl *^jLL-j S.,iUJl 

,^L?.JJ J«t^ 




Cf>W ^ JkUJ : <4 _ 5) JSUM 
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(flora) oLjLJI j *^a^/3~ aj jj^LS <^\ji j-e (ji^^Jl ^ j-II 3^^^. 

*-*Jj^J (aquatic life) i^LJl sL>Jlj (fauna) 

i?-L-L^ j_jLp (j^^t^' i^J-^' ^'-^^i^ -Uj:jJ .isLU ,r*^' ^--hW^' 

.(ol J J oJjJ 4JI oCLj oJ^ii jij>>j^ ', -^^'^ -L3 ( ^ ■ J^^' 

(Environmental limpact Statement (^^i^^l ^j-Jl OL^ ^LlJI 

.4JL*iJl j-e Ll::; jS ^jiJl SjUiJi j S.iTaoll ol ^liJl cS-^' (EIS)) 

tJ.<ijJJ iUjIpl J-e LIIj J3 oLx-iU ^UiaI f-LiapJ ^ (J^W^ 



The «EIA» process ^ j}\ iJU* 2 _ 3 _ 5 

ajlJI ^bJl Uaa^ ^j,dj>«ij 4^L>K^ ^t^^^-^ (LhLhI j-a ^jJi f*^^ 

^jJl p ..57 JjJ^ .(CORDAH j-e OiL 2 oIa) ^.^.jUrtl JUp^ 

tijIjJl ^ ^J-^' (»-:^ JJ^ .^JlaJI j_yLp j-A (jljJl 

^ j-^^ oLiij j^^lJsiJ 0*^1 ol^I j-r^ 



oJ-pL.^.«-L! t^j-l^l Li?-\ 4jjJLia>j ijJjiLlII oL-ljjJl 
iiiS" j-e Lft^ 1*.^ jLip^L 4j,apUJI oL-lj-dl JLi-b j^^^Uj jJl oli**>J 

^t^^^^ oLilj^ ^.JLkij LfjSf (aJLSGI j^ji^Jl ^jJi 

jjjjJl JJ ij*-L-Sfl ,^/^\ ^j-il ^j^^ J^' y o^^- 

jt-A-i-SlJl ^"^J^ 4-i*ijL«j ^ j-ll ^Jj-lj^l oj-A j^j-i^JiJ .(JjjJl ^jJi 

Lp y> 0 ^ j-*^ tS^ -/ij^ • (screening) j jjiJI • 
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.aAsmJI ^ jJl <Jaj] JijU- L^S^^ (j^lftj 
ij^I i»LlJl tS_^SL>i 4lj-^ : (scoping) tjlJL^Ju-Vl • 

^/^^^l o ..i^" J (encyclopaedic) i** y> c^\S LfjV S _j^L-«Jl ^_^-^\ 
j.S'LlII , 1 M, ; 7 : (consideration of alternatives) J-SlJ-JI jLjlpI • 

iJ'iUpj ij-Lf!l ^U^i (>*-^ : (project description) ^^^^1«JI i.jL^j • 
jJl J-J_>tiJl j_A : (EIA preparation) j^i— JI ^ ^1 |> ;;2> jIjLpJ 



.AjJjJI .LfL^^Ij LfjWij o5-L>c-«Jl ol^llJl ^jmLJuA j_jPj^j-«J|j 

: (public consultation and participation) 4Mw.fi)l 'iS jLl^lj iTjI jLlu^Vl • 
jl ij>ijS^ iJlS'j JJ W?"^**^ Cj ''^"i : (review) ^j^lyc— jl • 



OLjwi ^ o .,Atj t^^^AJl (decision-making) jl^l ^-.^ • 

isjj-iJl Sis' iJI _j-<J ij^LS" oiLp J-«JL*j : (monitoring) SJtl • 
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jJl iSjJl (j/i3*iJ J^S-^I .^t^l ^1 : (auditing) J-i-LiJI 



Current environmental concerns Ul^l 4.?...H oUUjUb*^! 4_5 

Greenhouse emissions j^W-^Jl "^^^ ti^UJl 1 _ 4 _ 5 

j_y^L>-jJl c-^l oIjLp OUjbL^ Ujb (jJ^j 

(venting) ^j-.^a;?!! J'jU- j ttS_^j>Jl tj'iUJl ^^^JJ iilkuJi 

-L-^I iliji . (fossil fuels) ^Sjj^Vl jl JjL>,7,.,o II 
1..^ 375 ^LjJI 0 ^1 ^1 jl O^JLj 1..^ 280 

. (Kyoto Protocol) iS^jljy • 

.8(carbon credit) O^j^^I -Ljvj^ J a^^j iak?*>j *.LtjJ • 
ol;l o p tLijL- j_^JuJl M.ll (scrutiny) J^-LiJl • 

\ta\\ \ (assets) J ^\ J;ii M.7 jl ^, ; o „/»7 j::p j5Li>Jl o JLfj li-Vl ^ 

.ij>Ja*-Jl oLIajJI ^jmJI^j )aa\\\ ^jmJI^ ^ ^ ^L»IaI Jsp*^ 'J^'j 

Gas venting and flaring 43 jUJl jima:.! 2 _ 4 _ 5 



U^ii>«j oLLuJl (venting) (t-^iij f«-L>. 

jj-s^ iJU-p j_yA J tjLjJl (flared) J ili^^j .J5ljJl ^1 jLjJl 
...tM IJLaj t^-lj-fJl »-LJl jUoj -l^I jyL' 

-LLP LjLfo" JJljJl jLiJi ^-*J>J j-^I J-fJT JJLJ .jj-JLjJI 

135 



COz sequestration O^^l i/^ J-^ 3 _ 4 _ 5 

j^.^l J^j ji^^l JU-iJi ^1 (Gorgon development) 

Oj_jj_SL!l ,1 ; ... *>! (_^L-J jL-p J-va-U ^-jjL^Lji t^-jjj^l ^ (Sleipner) 
jl tjycjJaJl jLiJl Ojj^l -Lj-^I (^IJ t (sequestration) 

Oil-in-water emissions s-UJl JaiJl oUUJl 4 _ 4 _ 5 

j_j3 f-UJl ^jjuu laa'.ll f-UJi J-s^ (.j^ t laa'.ll ^ f-UJi -LI* 

^:i«Jl f-UJi (^^^ SiLpJ ^jLi^ i^lSJ j_jip j^jJLoLxJl o '■^^ lj^ iaiJl 

. (Produced Water Re-Injection schemes (PWRI)) 

Ozone-depleting substances 0 jjjbU S iflM,.ii,<.ll j^l 5 _ 4 _ 5 

(Montreal OjjjVl iSJaJ S,ia;T,..oll J_p- JL^^^ J^S'yj^s 

4_j_Jj5 4_j_JLJ_Jl j_A aProtocol on Substances that Deplete Ozone Layer) 
j_yLp cJs>yLLil ^ (ozone) OjjjVl iiJs ^jUj^J c^jl^j 

(chlorofluorocarbons Uj (stratosphere) 

(carbon tetrachloride) jjKJl (_^Ljj Ojj^I t(halons) oL^^JL^Ij t(CFCs)) 

ajL JjbljAJlj ij,<JjJl ijjiaill (_ya^ (methyl.chloroform) ^jjijjjlS J,*i*^lj 
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(Ultraviolet ...a'.A\ <jlJS\ ^ <^ ^\ t^^^i^j^l _;i-Jl 
(fire- '^ji^^ ^y* ^1 "-^ u'**^ J o .ij^^jiMJl (UV)) 

.(refrigeration) -b^l oLUp jl suppression) 

Waste management oIjUiJI I jlaj 6 _ 4 _ 5 

t (oil sludge) iJaiiil 4^jiJail t (radioactive scale) An.tn II jj-i-iJl 

^1 oLajl^ull oLS" . (spent catalysts) aS^1^7,..oII ol^^i^^Jlj 

i! iLoLjJl jLiJij -kiiJl iS"^ tolJ-jju oLS"^ IJLa ^jl"--; L» 

oLjj-l-j Oils oVL?- LjI jJ J-«->cj LupLIv* tJaj*cJl ■ - 1 

,_jjLp5 Oils J .ii^lj OLJvAJ jj-^j <^ ij^l oLLij Sjli^j 
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Reservoir Description 



j_yLp J ia_ilj| J-i?- ^J-iaJ "^-^J-^ • (^J^^*^^ J.;fa:Jlj LaJLLa 

1^ ULp "•^^ (J^^ Oi^^^i '^^jir^ JjJ.>ej t^-'^BJ (^jJalU ^JJLaSfl 
i!L>Jl ^-LSj J tiSjj Ol3>iJl t-AV j-I t— • jlia*il Jit 0 y oLo jLtJl 

(surface engineers) ^Ja^l j^^^-Uf-o * .,.^11 tLJLp .^jjll^o II ijiji>Jl 
(subsurface engineer) ^Ja^l c*>J o^-^^H^ >«j (^AJI JJLiJl J-/>I 

toLia**j| ^-«fc>J ij^-J^I JSl^^lj tOlJ^Jl ^ oIjI>mJ| ^IjaJI tij:>-jJj*>Jl 

Reservoir geology djl^l 4*»-^j*>- 1 _6 
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. (depositional environment) 5****-^ I iiJl • 

.(structure) 5^1 • 

.diagenesis a1>-'^\ oLlJl • 

^] yt, jJUi t jiliiJl i^LiLj ^ ^J\ 013^1 ij^jjj^ 

.iii-s^l o\L/ij|j ^lj-<Jl JiJiJ J^l jla..^" i^ji 

(geological model) ^o^aiJU JJUi t j^^:*- j^j>JJ Syji^jl 

.Ji>Jl jJjlaJ ^iai- 4*ip ,_jJUl 

Depositional environment 4;m,..» ^1 Sl^l 1 _ 1 _ 6 

.8(sediments)B OI_j>Jl 0 tol*-liii-i\l j^,^ ^j^j 

LfJj jLtj Lo jl (siliciclastic) ij-.JL-Jl iJliiJi L** OL--S^I OLpjJI 

aJUjj^I jjii^lj t«(sandstones)B y^\^ jl «(clastics)B «iJliiJ|B 

. (carbonate rocks) iJU^j^l 



elastics ijbiJl 1 _ 1 _ 1 _ 6 

5lj_«Jl J-i-J J (weathering) ijj_>tJL!l 4_jJLiiJl jj_>t-/aJl ^-s^j-j Jj . ji 
jjitva-ll (j,^ j-*^ lii (mechanical) 4_jSLjLSL-«JI ijj^>tiJl ijjJj^J . (transport) 

ol ji>wJl 5lj-<Jl i--.^ (>^^ .(bedrock) ^^t* Lf^jJ* (J-i^ 

. (chemical weathering) aJL*^ ij>Ja^l oL<Jl 
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.a.^UJl jl^Ljl ^ LLJLi 4Ju^\ ii^l 0^ .(feldspars) 

aiUJtj JlJl vA^' ^(glaciers c^LjJi^t) Jui^tj 

oL^^t ^^.^^ (tiansport energy) J2ill xUJ iiL^»^ S_^j2«Jt 

J«Lm .(degiv of sorting) L»3^ V>^j (shape) l^J^j (sse) 4f<^_^| 
^ 3>J| Jis (1 - 6) JSLiJi , vL^I Jl. ^1 >JL ^ 

i^j^m^ -— ' 4^b:1v (4.VLi9>^ ^2-^ ^^^^^ 3,^^^ ^ - - - -* c^Li_^_pl ^1 --■ 
(connate 4j^^i aLjL ^L^^l 0^. 

(^Ajj .O^^jjj^l ^js^ -i^j^ ^ water) 

















A. J*. 










? ]"•:...■ 

is? ' 
























35"= 





































^j-Jl yfc .iUUj iL-LJ oljJLiJi JL^I quartz (SiQj) 
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iiL-J Jiiiij o»LU* ^j^jmJ (^JJIj _;:5»5^ t^-s*^' 

4JL»j ciiJft^s 013^ -< oLi^^l aJLa |^>^ ''.^s;^ 

•Ji^sfj tJ^j^ ^J^-i 

oL^t C\i jsT^ probability) jUi^l J^y_ iiiUl (Sj^l 

iijiJL JSLii Ol^iJl l^jl .jL-UJl JL. 

-(day) jUiiil ^ijJ ^ ^^I <2 _ 6) JSLUI 




jLA^t (diapc) JL^L».-;j j\ ^m\\ (laminae) Jj^ w 1 1 

U2 



.i» jiu^\ J-/>l jiJ J ^LJI jiJiJ ijiil jl iJ y Li (barriers) ^1 j] (baffles) 
j_yJLiJLjj t (pore throats) ^5;„All ^L-^l oljL>i^ -L-J jS j .i-jaJaiJl J-o ^1 

toLij-,AjJl (borrowing) t (bioturbation) j-lSJI 

ijij^l jjjo Lu> tjLsAjJl oUjj_^ iiviiuJi oLiJaJl J-/>j tS-^Jj 
Li5_y jJaiJl 013^1 tij^l j-lSJI (_;-JL>-j j5 ttS^^*^' V-^' (>" .^yLlJl 

Carbonate rocks ijU^^^l 2 _ 1 _ 1 _ 6 

Depositional environment 4;m,..» ^1 41^1 3 _ 1 _ 1 _ 6 
4JLl-JI (fc^jjtj j^^^^-ftj ,ol jjjwJl ^1 j-«Jl <JL«-p ^J-Sillj ijjj>ti!l 

^1 (package) iiSLtiU i>«jLJl jj^L,a>JI J-«j:*j .j-^ ^^^Ij 

Cy^J ^ jt^ ^J_^ (geomorphic) iJj^j-L>Jlj 

J'i^ oLJl^JjiJl oJLa JJLJ I-L;>- LS'jl— 01 ^.^-^ tJilJU <^>-*li 

^^UJI ilJjL^^lj ^^liiJl t (Net to Gross (N/G)) /^^UJl 

(Ultimate iJl^Jl S5L*i-.\lj ^^bJ^I jj:l>»:lo S-lIj tdUJU .01)^1 

■ t-,.,.yil iLjj ^*>.iJlj iUi-^l jLj5U Recovery (UR) 
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j_A LSL-\I (Prudhoe Bay) jl\ j_a5j^ 2^^-^ Olj-^ .S j-SLp 
ijp-jyi LJi 1^; o 1 -yj (Triassic/Cretaceous) /j_y-.Li^l 
Ol3^j .(fluvial-alluvial) - oL*-^jjj iL**^ oLo oli (fan delta) 
Jurrasic ^\jy>^\ ^ hijjL^l (_y--JLS3l (Ghawar) jlj-iJi 

jjbij^l ^^flj- oLjIJ?- iljifcJLj (T^^ t)^^' iailll ^ jj 

jH-^l ^ .(1 - 6 Jj-L>Jl) Ji^l 

^JlLaSfl ^JjJl ^c^^L>u^l JjJj>«lU ig^U- 0 J^^^ 013^ Lf^LlUJ 

(wireline log) 4_;.S1JL-Jl o^jLyt^lj ti-jLJJl i^i-l-^' ^^j-" (J-r^-=*^ lj^-^J 
(2 _ 3) 0 ^jJiJl (6) J-/iiJl (6 _ 6) 0 oLlaw 

.(3) j;^! 

<^ ydl oLl JI ^ (3 _ 6) JSLUI iij^. "^Lill ^iLkJl ol 

iLu (funnel-shaped) JS^I J*--- L« LJLp 

t-*-.^! oli iJliiJi oLjj^^I Lkijj (deltaic environment) ijjliJi 

144 



t-SLjJ (_;-So4 li— ^ t (channel environment) i^LiS iiu (bell-shaped) J^^l 
i^jiiJl .j^jJjJLlJl oLill ^y^jjj aa\^\ ^j^Lj (_jl-pSfl ojjcJl -bl^i-B 
(amaging JiLliU ol jil ^l-Lki^l ^^t^— oL-ljjU 4ij-L>Jl 

.^lJI , .. T n j^Jl iJLp Sjj-s^ ^ t5 jJl tools) 

.(8 _ 4 _ 6) 0 J. ./a a: I oJla i»jL/> jj 

Sjliat ollfj ol^iT : 1 _ 6 JjOaUl 







^1 4lJI 


500- 4j j j^' '1 : 4j>.^1^ 

1 U - . 1 J ^nnn^n 






^yrj i^^-r^-- ^*^)" '"y^ 
: ; u ■ 11 : 1 . 11 ^Vji 


^ ^ ' - ^ ■ ' *t ( aJ-ij 


(4Jbi) 4^L± 


oL«j la ; J .i_j|_LJI ^j-*' 

.H2S 




^}j>-JJ ^ - ^ ■ ■■•^j) aLlI ^1-^ -.^ oUjj ^ 


j-i^ (J—*^ 0*-^' 


S_,_.i-^ JL.J 


(*jjbi) (shelf) k-iwsj 



145 




M^l^^i^^Jt^JJ*J}^^jtJ^i^^^\s^ ;0-6) J£Jit 



Scscrvoir structures ^I^JI 4^1^ 2 _ 1 _ 6 

(4JiL«bjA tmJiLm ^ iJ^J^^ (crUSt) * j-tS (LliLi ^ji* ^ U-S' 

((brittle) jf (ductile) j! ((elastic) 2: ^ iiUti^L jl^^^I ^ j_^^«^t 
,(4 - 6) JSltJl (stress-strain) jUiVl - ^Lh->1 
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JjV>il Vl> O-La^, i^JUO dj^\ ej^l Ljj LJLSL-l jjbJI ^ 
^^j^ia^lj ^^^^Ja^l caJ |,Jlji_aJ) ^ JLjjjJt 0[ idUi ^ .((earthquakes) 

(rate of a j *: It J-L-h-«j (cxjnfining pressure) J ; ia n It \t m ./i Itj 

.tjL_- oj-ii]t ,1;^ (^t (temperature) Sjtj»Jtj deformation) 

/ ^ 



v 





























J^^j-i^t iiaiJ J[ iit+lJt J.. n ....t olS' J+»- jJp ti] 

^-i-^ (^JUt JLii-l jj ta*:. i.it 1 1 li ./I i JLii-l IjLijt ti] . (yield point) 

t^jUi : jJi^Ji oL^^ o-ti^^i oUik^t (5 _ 6) JiLlii .jJU, 
.(wrench) ^^1*^*^1 J'^jlVtj (reverse) tj^iUtj (normal) 

J!AS- L|JpLU JjliJ jt ^1;^*^ Lj-itftl* olillaj ^ L>Jt^t Lw 

^-.iy "-r^ (faulting) ^-UflJt ^.i^ ,^^^^\ 

Jili dUIS' ^Jb) (growth fault) _j*Jt jJU dUi ^ ^Lii^Vt .oL._^ 

.(6 - 6) JJCjJt j*UkJt 4((syn-sedimcntaryfault) v^-r^ .^U" 
^LLJt Jit l^^jlS' L+iia*-^ i>5^ (extentional structures) LaJ-oJ 
JSCi Jj (fault plane) jJUJl tJji--> Jl .ijbJjJt oLiLdlJ w--Ji 

t^j-uJtB _j oljj:,,. Jt ^ ^jJt tl* ^JL, .jU^_\t J^iJis ^ iijJuJt 
oli'^jil LfJl ijlp j-*Jt jJiji jj-.^ (>^*; -(listric) fli_j_L*wJi 
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»L«JL| 4 W ■ .t < C<>Ljj-^_pl *JT:^ l^\mm^ ^l^^^l \^m«Mmltjl}\ ^ i^'-' 

(OLij^^^L •JbjjX^I ^ Sj<7..» jJUiJl J^^l J^Vtj 

(dowuthrown block) itX^\ i^U- Oli U^J 

.(upthrown block) Jk»L^I ^1^1 (J^Vl ^ 

(rollover 4^,^«£« oLjlm (secondary feature) ^tJLi^Jl 

(J^Lilt 0* V-r*^^ i^^^ i?^! Ji^-i^ anticfinc) 

r \ 






SaU obljJt 0^3^' <J^^ cr" J^' 

.(Mississ^i) -■- Jij (Baram) ^I^Ulj (T^figer) ^^^p-iil 

^ it^t .sji^^iiUi o>L;^t 

(0^3^^ (/^ (oompaitmcntalization) u^^^ 'Cr^^b 

JL^ Ji^ ^ fc (small-scale faulting) ^LJUJI j^k^ ^J>^ ■ 

^ J^^l s >LJ| jliuVl ijWJ 3.,»..Ji J^LJ! 

.ij jiiji jlJi jui^i j^jl jj j t^^^-^i iiiis:j j 

_ 5 (throw V \ ^j-ULJl jil>Jl i-iAiSL" V idUi ^ 



^-^1 ^Ui.i^L 10 
.LiaL^Ij LajIj^ 0?*^^ 




^jgl^^^)CroUover gjUh i^Aijultj ;(6 - 6)JiCjJ( 
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JSllJl (juxtaposition) ojjlillj (clay smear) jL^L ^L-S")/! ^ 

:(7_6) JSLUI 

:Ji Jil jJUU tS>I 

olj-LiJ J-?-\ ^-s^ j-J cS^l^ (diagenetic healing) J-?-\ ^LliJI 

-b^J^ 3 _ 1 _ 6 0 jiaj\) (»^^ C^*^ (J^^*-^ J^JLiJl t5 J^^-^ t-^ 

^J ^^^^_^\ II j,_Jaj*J ^j^l jJLiJi iS" ^ cS^J-^ (cataclasis) (>^>II 

JiJj" iaii jJljiJi -L>J o\b^ «(rockflour) ^^ikviil (^^^^ (>« 

5j4j>Jl .(non-sealing) i«jLi- ^ «i>jUB 0 -lS j] t^LJl 

.Lis' y ^ tJ*^' (j*^ jg^" j»J tjlJLdJi jt-ii- aJLaIp-L) j^j**j»iU o^^**SJl 

t^_^ j5 jJl jiJi (_ya*j (_y^LiJl (modeling) i>-JuJ J:£] Jicj 

-S" JLii jj^-i^ (J-*-*^ IjXaj t IJj>- ^j,ii>tLo Jjjtftj j] ^\ j-«Jl 

■olj ; ... II 2^-^ (seal on a production time scale) «^LlJ\I ^sJ^ (j-^ 
iijiS" Jj-S^ Ol^^iJl (behaviour) (simulation) SLS'L?*^ dl ti^^-iiS" 

^iLi^ UiJj i>«^l 0 j5o tj_jL/>Vl I -A SjjUmJI iiiSJl cJaib»- 

ypj i-jL/iS JLii-i JJLJJlS' Ji*I .6jjJ> cS^ (fractures) J^i-iJl 

jl iJjJJl dl U (competent) 4_SL-UjuJI jI i-^LsJl oLj- jJ jt. 1 II 

I jyiS . (claystone) (j^^^jiaJl Ji>i (incompetent) iSL-UjuJl ^ 
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X8 . 6 (bedding plaivs) j^l Ju,\ju, JSLl. J ^1 4:r^ L. 





.yjtaiti jUUti f^U^h 2k^t^ jlUh ^ ; (7 - 6) 
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Diagenesis a2>.^l sLlJl 3 _ 1 _ 6 

<^[j_yJi}\j 4^1.o.<Jl oLUjJI sLiJl -lU..,, . ^v.. 

oL:>-j5j isj-i-s^ c-->tj 4j>tjLJl JJLLj j (sub-aTcal) - c-->tj ijjj>tiJLj 

. (metamoiphosis) J j^>^\ ^JJav" c-j>»j S ^^^^-VI •■, ^- .i-L:>- ^JLp y>- 

■ j"*- -/"M *— ^S'y JU iS'j t L^lJLft-jS'j --1 ^1 i-i-llA oLllJl ^^liu 

(acidity/ ajjIa/I^j^j (cH) S-L-S^fl 

2 j^>i^ OL* ct^LxJLjj . jX^Liil J M. T ; 7 j_yiJl ... o II oL-«Jl alkalinity) 

.jki^ t-JL«ij ijjLLo tOl^^tll 

.J-jUVlj J-jUjVIj tAiu-Jlj 
SiLj joT... o II i._.*^yJl (^ijj Lo-Lip ii^-L>iJ : (compaction) ,y>\js}\ 

^L^aJI ^ ^1 .i^j^j 0 ^ ^L^aJI f-Lo 5 ^^aj jjlJl AJai^il il j-«->Jl 

f-LJl jl jLillj iaiill *--.>i^ W*--^ ^-^d 'SjiLl oVU- 

(overburden) iJii-^Jl 4Jj-«u*j| jj .1^ o II n .,A II Jj^L-j Jj ^ 

JiljilL i2j_;iaJl o-lf; 2^ Venezuela "^^^ oUS'l yJl (_ya*jj t«(_;,^>l ylL 
JJLo «(Enhanced Oil Recovery (EOR)) n o II ^aa; II ibyi^lB ^T'^-H ^ 

.jL^L ^1 

J_ip- jJ-viJ .oj-Lj- i-il ^ t^. IlaT.i t^Llj^ ijfi'^ iJjJj- lij 

^L-^ aojL^JlB LoJ:lp tjU-Vl (jS^fj-Ul JU-lJl ^ (Ekofisk) dL-i_^i 
.j__j^jJJLj ivii^l oI-Lij|j ^LlJ^I ^W^t^' 4-«-pLi Olji^Jl oLljj^ 
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p jU ^yks^ ^ ij-^y u^ij^i ^1^'^" ^j-^j 

^ jl.l 5 o 1 ... II i9j--A ^j-^ (Holland) I-lJj_a (Groningen) 

.j_yajiJl 1 j .,A w 1 ^ oLS'^^l «^L>ijJ|B t a.,/»7 : (cementation) Stu mil 
VLJj-;^ ol>Li jl ^"jl JJLo ilj^ «(Blue) ^1 ^J^^, L« 
jl/j ^L^aJI oLo (percolating) ^i*— Ijj X»j^^\ J^-Aj .iiii^ 

.(10 _ 6 JSLUI) oLj^l ^ 

* ^ ^ 

tolj 1 a II ^j,^ w 1 : (dissolution and replacement) J^A->-)flj J^A-stJVl 

a". - J 

jJji^^l (>«iJl ^ 7^ Jj- iiLiA 0 _jSL- dUU . (pH) JI J Sjl ^1 

. (11 _ 6) JSLUI ^ U£ tL"LJ ilSLlj" 

^ J*Li:^j CO2 tS_^l .1. ...^I j_^Lj' ^l^o II ^-Lo ^bStI 1 Ji 

«(liardness) a^jL-jB ^LJI JpUiII IJLa jja^j . (calcium bicarbonate) ^j*-JLS3l 
CaCOa + H2O + COz^ Ca(HC03)2 
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(mixing zone ^>Ji ( ^ {4»,.\^\\ ^J^) LsJa^I aL^JI 



15S 



j_yajij ijjJ . (karstification) ii^^^L ^1 1^ o II .tj^^^SUl -LJjJI 

(BahaiBay) ^y^L Ji- dUi ^ .(karst) c:— jLSJl oL^I)^! 

oJLa o t7 .jJ'jLiL; (NangNuan) OljJ iaJJ J-2j- j\ ^ -.^ il 

^Jij toiLp IJLa t(waterleg) *-UJl ^ (JajJI ^L/a:* .jLS^I ybLiLo 

: ^ .7.13 Jl 

2CaC03 + Mg^-"^ CaMg(C03)2 +Ca^"' 



o_jiilJl (Mg^"^) -Li>Jlj -Li>Jl ^^^Jl ^JJ^ ^ 

. ^*\over-doloiniti8ed) c*«J-Lo - (J ■/*^\ ij^L-^^Jl ^j/*^^'' j 

kah^ oU-jJj 0 j\ij> (carbonate) iJLl oLll^^Jl 0 ^So Lo LILp 
J'jUVlj J'jUjVI tdUi ^ ^••Wgenesis) U^'jUl sLUl 

jjjj 4jji»MJl oL«Jl jl iiikJl Jj--lj LoJlP t^tj>tv> 
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Reservoir fluids djl^l 2 _ 6 

O^J ^J-^ (>" ° j " *^J-'.^JJ'^ : < *^ 

.013^1 (Hydrocarbon Initially In Place (HCIIP)) ^jJjSfl OLSL^I 

jj_s (jJjVl jL-iJij (Stock Tank Oil Initially In Place (STOIIP)) 

.(Gas Initially In Place (GIIP)) 

y ^\^\ ^yH 4^L-Vl aJLj^^Ij u^lj^l (iJi^" 

Ol^jiJl ^Lo ^j:J JJl-«-» ^j-^ -s^^rj '^^V' *-*Jj^ c-j>*j iijJ^ 
jj^l jj- ^^-^^^ (j-*^ drJ'"-^*'-*^ 4j>cJL«-«JIj Jaiill ^jL^.i'.^ J i--L-LijL) 

i>JL«-«Jl oLll«J jJb jj- jJbj tojl^^>Jlj iax^^l ^ ^UJl 

.L^JLp (J_^.sA>cj| jj^AJ jjill o^JjcuJI ^I^^Sfl ^Lu,^?- •ijj>ci] 0_^^jj>-u^l 
Hydrocarbon chemistry Ojj^S'jj-U^l 5JL.«-S' 1 _ 2 _ 6 

oLij^) O^^^jj-^jb Lfi^Lij j^Jl t (organic compounds) 

iljiUJi OjjJl j ^i^Lj 1^ ■ i*L/> ^Ij^ t f-li yM (jJj t '-''j^ ^ J 

_ 11 ^^jj-L^I ^^viipj t'/87 - 84 O^^^l tfiUJi iiiiU 

OjjJl JL>i^ ^ ^ ^Lj .'/I Jil Lla*j oLS" ^1 J 7.14 
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t'i^) oLS"^! Jj»>-I t(catenate c-JllLS") aLj^ J— ^y* 

«(8erie8) J— "iL-B ^ 0 j^^^' ^Ij-iJ S^.utoII oLJ * a: .,.^7 

.Ojj^l oLi^ (bond) iiajl^l • 
.(oi jl) (saturated) i**^ - 
.(oi-L*^ jl) (unsaturated) ^ - 

Alkanes oUlSJl 1 _ 1 _ 2 _ 6 

oLlJIjL jI (alkanes) oULS^Vl SJiUJl dlL" ^ U 



LjJj t ^ w ■ M. a ia_j|jj ^ t4 1 ,., 1 ... II <j:>~yikj> oLliJj- j_yiJl t (paraffins) 

j^^SUj iajljj AjuJ SjU .iLJLJl ^-UapVl ^-U^Ij 4JL*^I 

oiji ^ jl (o-Lj^ Ojj^;^! oiji j-o jl oj^lj ^ Lfj iaJ y 
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H 

I 

H C H 

I 

H 

(CH4) 



H 

I 

H ^ C H 



H 



H 



H 



H C H 

I 

H — C — H 

I 

H C H 

I 

H 



H 



H H 
H — C — H 



H H 

H C H 



H 

(i-C4Hio) 



H 



.^IjUl iLX» isomers :(13 _ 6) JfL&Jl 

^jj^ ^ oiju ,>^Vi ^ ^jVi *^ui*^/l 

OL^Jjm; 4(cthanc)CjLiil 4 (methane) CjLi^) (STP) i^LUl 5j|j*J| 
i-L-JL^ JjJp iljajL; ol—^j-oJl iiLiS" jbj-T .((butane) t{propane) 
CigHae 40I3U dj^ CiyHae J[ (pcntanc Olii;) C5H12 ^ :djMjS^\ 
.4^Ld]) iijL,dJlj Sjlj>Jt ^Jj^ ^ ^1 * ^i., - .-"^ OLS'j.oJ) _L>- jJ 

■ ■ ;<j fcJli*S' t^jiU^l ;LJl^ ^iJLi^L Uj-J oLliUI L-::5i 
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Ci (methane) Oli^ 

C2 (ethane) d\^i 

C3 (propane) OLj^ 

C4 (butane) OL-^ 

C5 (pentane) OIil 

Cg (hexane) OL-SU 



tiiliSJij tOLJjJl i,*^) ijLiS iih^iuo i-SL^ ji^'j t (isomers) 

. (13 _ 6) JSLUI ^ Ah^^\ X^j:>^\ -WJl J Sjl ^1 

^ Jiu:j (.UJI iiiiil ^ LWj C4OH82 CH4 ^ 

iJL^i) /LsU^ iLoLi- U^Lij oLljS^VI .iaiJi (,^>^Lj 7.20 
^,..ai Ujj .iSj>-\ Oiji ^ SJj-Lj^ -iijljj J^^-^ iiLSliJ\l Lj^^SUj \ JJUUj 

Olefins Oll-U jVl 2 _ 1 _ 2 _ 6 

Lflj (olefins) oLijiJjSfl iL-JL. t-y>- ^ 'Ojj^ - Ojj^ i>- 

.«-eneB ii?-^! 

. (ethylene) CH2 = CHj Jli>« toL^lSJl 

j^ilJjJl j!Lo t(dienes j]) diolefins ^^j^iJjj-b oliij>Jl oJLa Ji>i cj*""^ 

. (butadiens) CHj = CH-CH = CHj 
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Acetylenes i^Im\;7ji J 3 _ 1 _ 2 _ 6 

^1 4,.,r, Ji ^ '^^^.^l iSy>-^ (acetylene) ^^■l.:.,.^! 

: qJ."."^^ (J^ ' ^ ji^ - ^ji^ (^j^ J* J*--' 

CHsCH 

<>-jJLj J jJl>«> ^ (O^^ Ej> 18 li jj) <L;jIaJl ^lLJl^I Jti 

l^^r^M ^LJl>^ (Lk«j ■}^} ^"^ (^i-^^ (^jhJLiuJt ^ - '• I - (^jj iL^lS- 
.C30 Jl J-a: t/Ji '^l^^t-J^ *'_J*-J1 oL-Li J*i;j t^UJl L— fjiJ 

Ring or cydic structures JijjjJl jl LiWI liiLlJI 4 _ 1 _ 2 _ 6 

(cycloalkanes) ^L^IjJl^---. jI (naplitJienes) (Cntlan) Ji;-i:l> Cj[ 
^ t (cyclohcxane) (C^ij) L—^-* jJl^--. Ji* tiw. *■* i^jja jt I^ii*- ^^Li; 

1-*^ t (aromatics) oLjJa* jt) (arenas) ^^^Vl i-iJL»»Ji 
iOjJji" - Ojjj-S' i>-jij-* Jajljj i^ji* (^ji>»Jj iCiAlLlJi ij^^JajJl LjJLsiJlj 

.(14 _ S (benzene) ^jJI ^,3^ 

H H H 
\/ I 

c c 

H I I H 



-C^ ^c. 



H H il 
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^^^^^^^^ 




CH2 CH3 




u 


0 


CgHmtCHg) 


CbH-|o(CH3)2 


CqHi o(CH2CH3) 



d\ ; U> t(jjjj^l oiji ^y ^j.*^ i>* "^-^ 

»CjLt_r-JLJ ^j^'j^ V^_r* Oij^' "^J^ tdiJi ^ -i 1^1*^ jr* OiJ^' 

.(15 - 6 JSlAil) i--UJI ijj^l ^L-:rt jt 

Not- itiill ^Ij- ^ LJjij^jjJUjJl ^ CiLi'jpJl 5 _ 1 _ 2 _ 6 

liydrocarbon components of petroleum fluids 

tj^L^ JajJl jj^jj_Lfil J-* oLS" j«Ji 0 JLi 

cjLfjJl flJL* J-*: i^jj_r^* Cr* ^^j^ 0^ Jj **Jl*J| 

.*Li;yi InJUJI oliiJ .^UJI 

^ i^jT J^lj ^UJI ^ ^ y.6 ^ Jl 0.2 ^ 

Li-j-S" i j*JI J^I:]) i--^ i^jr^^t t^L^ >• J*-i^ .7-0.65 ^^Jj ii- ji* 

J ■■ ■ {iSj-t J t (1 ./I ,] 1 Jj- ^UJi) {hydrogen sulphide) {HjS) ^;;-->- jjJ ■ j W 
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j-xJLjLS'^ J-hI tJL-!i--«) (j,^ a • o il (_,JLjj.j>JI OjjJl li (mercaptans) 
t^UJl iiiiJl y^j^ ^.Lij'I ^^L^^^l jiLiij . (ethyl mercaptan) (C2H2SH) 
iZjL£ jA .Jjj^l JstiJl t-,;>iJ J-«j«-Jl ol jji-o JJLsL^ ^,11btij 

Jj;Li5 tS^) (sulphides) c-jjLS3I ^ J^l^ ^■■...oll ^ ^^.,^^531 
2^Li>^" L^iSJj tS^Lo JS'tiU ^1 (diethyl sulphide) (C2H5)2S) 

oL>tii-o LfS^Cij t,*L>tij 4j>JL«-«JI *.LijI ojI ^^>JI ji-?- ^^-^ 



J^LiJl *->jJ4 .^L>Jl iaiill j_y3 Lfj t-j Lo j-«-p ( J J^LiU 
. (sour corrosion) a^^^ioUJlB JS'liiL H2S t-,....oll 

'/SO tH2S ^ iJU 4.1.. .1^11 oljLiJi (Sy^ 

tOjjJl 7.0.1 Jil Lk«J ^UJI iaiJi ^^j^^j^l t^jif*-" 

.i«Jaii^ J»u>tU ^^>ji ^ 

.Jj-Li J^tiJ ix*^ 0 jSo toJiA . (naphthenic) JlJliij j_^Uj-I jil^tiJ 

^Ijj l-L;>- ^Li ii-Ji-B (carbon dioxide) (CO2) jyL' 
jjv" jAj t (gas condensate) jLill i-iiS^j oljLiJl L^\J>~ 1 0 ^j^jj-Ufll 
t^L tSjLiil CO2 J>^. . (sweet corrosion) <ijL>J\i JS'lJl J^Ll^ 

Jj-Li t_i;,.,a jA J (carbonic acid) (H2CO3) Ojj^I jj/io^ J^-^ ^j^j^ 
: (iron carbonate) (FeCOs) JjJ>JI oL'^j^ JjJ>JI ^ ^ipLij ■J^'^ 

Fe + H2CO3 FeCOa + H2 

!*-LJl j^lS j_ya-«j*j Alji t Ojj^^l j_ya-«j*j i'Vj-fl-II J^'Lj Jjji>j 
LjiSJ J tiV jiJi ^"^ia— Jl J (^Ljiftj iSJj idJs iJlxJl ojl oL>-j5 
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iJ_j>Jl Uji.^W. J^tiJl Jjji>j 0 ^lij j;;*.<fci*iii ^Li>i (nomogram) 

J-s^iil 2pLfv> J i--riL;Vl J (tubing) ^^'^\ v^^^ iSL^ JJLo to-> j 1^ „A a 
o\ J-*>i -^W*-! ^Lo -L;>-j lij iJLSLl^l t-a^a-kJ j^^SUj . (separators) 

;SL^ (.IJ^I ^Jiaiij t^y^.^! i^^^l ^ SiLp ^la7,... ^jSfl J^lJl 

J^o OiLjcJl ^yb ^UJI iaiJl y ^^^SUj yJl y-*^l 

.iljij- t-Sljp oiLp oJLjJ tJj,A>Jlj f-LjjiJlj j__^L>tiJlj J^LiJlj ^jjiLjLiJl 

.(catalysis) ^i^^Jl -L-Jj ajV t (feedstock of catalytic cracking processes) 

^ ^ 4jj.*,ap i>JL«-«j (emulsion) cJ.?*!**^! J y>~ j i>JL«^ tS^J^ 

.L^i^ ^yiUciiJ JS'Li^i t_i.,..7 1^:53 OiLjtJl 



Classification of crude oils jij^^ ^UJI J?^^! i-jT;' ./iS 6 _ 1 _ 2 _ 6 
for refining 

4P j.«J>c^ La Jj>- jj 

oLjLS^iyiSL^I t(alkanes) oULS^Vl _ jJ ^^UJI iiiJl y Lp_j^ 

oL'jj^jj-L^iJ ijjJ^Vl oLi^^^l ,U7w7 .(arenes) objjVlj (cycloalkanes) 
t(alkanes) oL'LSJVI : V-i^ J oLp_^*>i^ ijj^' O^j^jjJ^I ^ .,.,57 ^Jj> 
<jj.^\ iZjL£ t(aromatics) oL^^kjJlj (naphthenes) oL'liiJl 

tJJLLjljUl iji^lj jAj y oiLp ^UJl iiiill >^a\./3i t^Lp JJ-lS" 
t(Lx*^ (.r^j (asphalt) cla,^^ yb ^^^1 lj^t*^' lt^^ JlJliiJlj 

.LLJI (^Vl OjJ^I J-'iL-) aLJ^\ oLL^JI j-Ual7j t^^UJl iaiJl 
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(fracUqnalditiHation) ^•j:5Jl JjVl *^^\ (16 - 6) JSLlII 





65-200"C 




(<jA> J) lm> Jhh 












>400 C 












.fii^ iiai jjkhh : (16 - 6) jc^ 



l^pcs of mcrvdr fluids ^lyJl ^^^jSl2-2-6 

giuil ^\ t (Oil* Gas Gravity) jUJij ULiJ Iju Ji*J j 

Sjl^l J»j^ jliiJ (^kj t(Gas:Oil Ratio (GOR)) 

((Standard Conditions of Temperature and Pressiirc^Tl^) 4^LaJ| i&ii^lj 









(8tb)j-^iJj^a> 


(scf) ^ 






(sm^ 





Ij mK 60 J? v*L2ll Sjl^l S^ii^ 

.(lOi aid^ j\ 14.7 psia) (^_^ Jti> Ij 

(American l^troleum Institute oL^-jj-; SJLl? SaL« j': ' L 

Ids 



: JliJL^ i/d^Vl iaiiJl Ji ^ ^LS jAj t(API)) 
API= (141.15/yo)-131.5 
i^lXo tl = *.LJ| iiiiii ilUiJl Yo 

liJu i!U!j .oU-j5 10 (_yA iliJi J-j-xj t_, ,..->- *.LJI i!U! 

^Li- ia^ ilLSj L«-^ t4j>-j5 40 j_jSoj^Sfl JaiJi t g " t,*.L*;»- i..ja*ij- ^Li- 

-Ljjw ._,,..->- iJUiJl .4^ j5 20 Jil iaiJi -Ljjw *-,,..->■ J*5J 

. (calibrated hydrometer) 

.JjSfl ^..^1 iaiJij jLiil a1[^j API Jl oUji tiaiJi Jl jLiil 

;iU!j c:^^! jLiil c,,/»5; LOT J >I 



















^L. + 0 




OjJ ^ > 




















■_ a - *^ 








2500-100 


-2500 


-3000 


< 15000 








3000 


15000 




(scf/stb) iJjSl 


40 > 


50-40 


70-50 


70-60 




API oUj3 


0.60 -.65 


0.85-0.65 


0.85-0.65 


0.85-0.65 


0.65-0.60 














(1=^1^1) 


(mOl%) ^ _;lJI 


52.6 


66.7 


72.7 


88.7 


96.3 


Ci 


5.0 


9.0 


10.0 


6.0 


3.0 


Cz 


3.5 


6.0 


6.0 


3.0 


0.4 


C3 


1.8 


3.3 


2.5 


1.3 


0.17 


C4 


0.8 


2.0 


1.8 


0.6 


0.04 


C5 


0.9 


2.0 


2.0 


0.2 


0.02 


Ce 


27.9 


11.0 


5.0 


0.2 


0.0 
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The physical properties of iiilJI ^1 j-J ^1 3 _ 2 _ 6 

hydrocarbon fluids 



General Oj-t^ jj.^ ■ a H Jj-J*J ^kj-^' iljJL-Jl 1 _ 3 _ 2 _ 6 

hydrocarbon phase behavior 

i^jLtj L_Ju* -j'j^^ (*LJI) sJ^tj i^j^^^ 




^ ^>Laj yj^i ^iuji i^jj^i .Sji y^ij -iii^i i-j^ 
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,4.jj^La*J| ...\ \ J . - \ \ 1 , " .-w " ^ ^I^tI ) Jaia^ ^ J 

-L^y jl^^^l * fl'.-^: (phase behaviour) iijl— 

S jl ^1 J (iiLiS3l (,.^>-^l J iaJwaJl i» ^*LJ| ^ llzS 

t^LJl ^ tS-Lj-lj ij^^ jL^ipL iS^Uil oIa ^ ^jJ iij^ ^ ;^ .(PVT) 

iJUJi i^^l ij-b- (17 - 6) JSLUI 

iiaiJ iJ-^>^ ijl J>*/>y t (boihng point) OLUJl ^ V-r^ 

^ U-b .(jLp) jUiJ Jj^*i^ *-UJl La-lip JJu iialJl OLiiil 

i-^j-aJl t,_$J-Jl iiaij Jj-s*jJl Jii^- J t(dewpoint) (_$-Liil ilaU 

iiaij (jl-s*!-" (JjLialj to-Lj?-j 4^ J^I .^UJl jjJaJl (^yJj tSj^' JJ-^' 

(vapour pressure jL>tJl iii^ (j*^**^ *-*y*dJ t(_$-LiJl iiaij (ji>«i» ^ OLijJl 
.OLjJUl iiaij 1— JL/iJlj ^Ul jjia^l tL*Js .curve) 

oIaj t^i^l -L^ljij" j^^SUj (triple point) aJ^I iiaiJi 

t (critical point) y>^\ ilaiiil ^^^ij .i^iiil 5lj-«-LI S-b^ (_yA ilaiiil 

.(IjLp ^Ul - ; Lo-LlP U^) iiliSJl SiLjj t« oLLi_):>J| JJLi_p*iJ toLSj_):>Jl 

ilL?- Jj>- i:>- ^^>Jl ikiJi -Lxjj t jl Cj^^^ 'M" ikiiil J 
. (supercritical fluid) J y ^LJL SiLp aJJ t -ia^ SJ^I j 

iiiiU^Jl ^ 4>ijiiiJl (jA;^ tS^ t (isothermal depletion) Sjl 

.A 4^ju A ikij 
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^ (specific ?olume) ^^^\ ^ JiL^^j t^i-^iaJt 

Vk>t^ it^UjJl wJL^^ f^fiUi .(ULiS^I (j-^l ilif 

-_ ; i^iJ) .kJi> ^y^^' ^ (<PVT • \ ^ ^UJI 

.iiljJl ^ JjwA^^i ^i-:>m3>Jl SjLjj •yt*^^ (pisUin) ^^^-^^ 

3, U 1 . 4^^5Lm^ ^.pp^\^ ^^L^\ ^ ii^lLaJl 0| .o^LijJ^I Jl»L-zj 

\ ^Li (oomprcgsibili^) 

pVT 





A' 



^= 3n 



3 




V 



I 



L« jUiij ^LJI JLrl >:i C il^l B akiJi ^ jLki l^\lk 

.iti^ S^^i^mJ) ^ ^yLj (^JkJl i]±2^ iftiL> .^j^l ((C 



1® 



.(18 - 6 JSLlJl) a' ;ia5J ^ I .^UJ yfc (j^aii-^ 
.jUU 4^ (C A^2j JlP Jjl 

5-l>mJI (two-phase envelope) ^^j]a}\ tj'iU JiLi Jj-l>«iJ iiiijiMJl 
ti:>- _^>Jl ikiill OLij»*i^I OIJLa (^jidj .,_jj:JI iki' (ji>ti-» J ^^iiiJl iki' 

4.2Jal^ J (_$>AlJl A^aJj ^_^l>c^ J ( ^^^ilJl 4Ja^ ^_^l>c^ ^t^^^ ^^1^1 ^ 

^Ij^ (>^J --ia-Si Jj-lj j-*/ilP 4JL?- OWl Lj^^t^l 

jjiib' . (n-heptane) (C7H16) 01i**a _ 0 JiJ -i^lj ^^-^ oL^J 

— Jai^l jjis Jala>c^ ^^ip ^ t(tjl ^^.^alp) l:>-j5^ W^^^ tJ*^' 

jSJ (19 _ 6) JSLtJl 
- 0 ■/90 tOLiji '/lO JiiJ) (_ya-«-Jl U-j-^ ^ CHj 

tjUJlj ^UJl ^ '^-^ JJ^' idlal«Jl ijA^ -^Ji ■(jdJJ^' ij^ip 

j^^jJaJl tj'iLp jLiil J ^U-Il jl j-ls»I y tS^ tiaJ«-s^l J ojl _^>JJ 
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(n- Jii^ - 6 Jlj Jti^yt J* ^jl _ j> :(19 - 6) JCih 

heptane). 



Jl* (^jUl (^y*.—. ^ .illiV* t^Vl 
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S>LJ ^ jL^\ Jl jUi^VL (4:r^l iltiJlj V^' 

^ jjUt Jft^M jlU iLijI ^J-'J^^ ^H>^^ ^Ji»^l 

J^ljilt ^ SJLa« (a^I C^^I ^1 U^LJI (iiCj ^ .i.V.Siii 

'^)^/j>^* 0* 'i^^ jj^^ 

Phaac behavior of Olj^ ^j-^ J]jX^2-3.2-6 
reservoir fluid types 



3 




^_:>>i^j>L4U X-^^ ^^iAi Sj»>t_ -LiJkW j> liUl ; (20 - 6) JlUtt 

.iiii j>jt ji v^L l^J^^^JJJtJ^ 
m 



A^H\ (20 - 6) jsLUi .^LJi ^ ^ ^:;7.,. ^^LiJi 

.^Ul jSJ aiipV 

(dry ciUJl jLiJl J-«-1j) j^iJl :by_^jj-^ V-^^l ^J*^' ^j^^ Sjl^^^l 
(volatile oil) jLkll iiiiJlj O^i^l t-at<i^j t ((wet gas) v^^l jLiJlj gas) 
Sjl_^^ ;JjVl jl t^jJl ikiJ ^JAi^ .(black oil) iiiJlj 

Dry gas ^U Jl jUJl 3 _ 3 _ 2 _ 6 
^iaUl Jij t^^jiaJl ci'jU ciUJl jLiU J ji\ 

jLiL! ;y> Jil _ (cricondotherm) ^S-lJI iiaiiJ l^wll 

Wet gas ^1 jUJl 4 _ 3 _ 2 _ 6 
Cj- _;vLip j_yip i._Js ^1 jLjJl tijUJi jLiJLj iijLi>j 

(_yiJ 1 o ; .1 o .11 J J-i-Vl jj*J Jj-ia-II -^.r*^ JJLJjJj tCfi 

j_yip 4iaiL>MJl ^ LijU t-^^ '(jiJj^l ^jLi- Ol^ilJl 

,_jJ:J| iiaii jjL>«J -Lip .j^jjiaJl tjijlp J-s^l ^jj^j t,_$jL»Jl jjiaJl 

4^LAj>c^l i--L*lil J-«j:jJ .^^/aaW ^1 (J^*^l oLS" j-«Jl i-jii^ij 
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isjJaj- -LpLj (^yi* j J-s^a-ill -^J^ idiS^I^il ^lj-«Jl <Jji«-II 

SybUaJl ^UJJ <Jji*-II AljliJl i»jia>Jl) ^_>*iJ (isO-VOl) j».^>«>t!l t^jl— J 

JL>«J ^IJ^I oLL^iJl jLo oL^^I oJLa .(20 _ 6 JSLUl ^ 

^ ^1 jLiil OL .(CH4 OLV jLiT jLiil ^ ..Liij 

ijlJj Ojj^jjJ^A (_$ji>«j jLiJi y 'o\ (jij (j^j tf-UJi f-lji^l (jJj 

Gas condensate jUll t-iiKTn 5 _ 3 _ 2 _ 6 
OLi^ 013^1 iJjSfl ^Ul dUU .^s-lJI ^kU ^ol^i>ll 

^IjaJI i-iiSij LaJ:LP jjlJl iiaij |il-J iai-^l tjl^JI^L-l ^ 

t4-,ii>«i>i iijlJl ij*>«>Jl 4x^1 t(20 - 6) JS^I (j^^ ^ . 013*1^1 

Ol^^^l ^y ^1 jaJI oJLa JjOjJ \AjS1a ^UJl jjJ? oJju -s^i 

IJLa i--::>.iJ JULa JJLJJU ^1 ^1^1 o-i* .c-j15 j^ia^ 

"-^ Lf* (recycling of gas) jLiJl ^-i^ SiLpL jSJk^ t_i.,..ll jjb IJLa 

.(21 _ 6 JSLUI) .oUI)^! 

^y jLjJl ^« -ri AiJjij .(C5+ oLS'j^ Lk^) ^j-«Jl iJLiiJi 

^^■Aj 4^JU-P ^JJc2 .(_$J-J| ikij (.j^^ ili-s^l j_jLp JiLi>cJJ OlJjiJi 

(ji^ '((J*^ ^^j^ Gean) SLija Ol3>t!l y "^^y^. 'J^' 
^« A B-k^B 4kii!l JJLLj ^ (t^L>Jl jLiJl ^« -A^ (_^^Udiil ^^-f^) ^y 
'-^^l TdJ-^ SiLpJ ^^^A^ ^^^1 ^J^»*^ 'o\ -t-^j jLp 0I_)>J LfcS" Ol^j>Jl 
(Jy Ol3>Jl ^-M' ^7^' 4iiS^i«Jl ^Ij^ 

Lo jiU IJLa t*-UJl ^yb jLiil ^ ^^^^ V*^?^ ilaij 
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.(rctrojEmdc^as condensates) ■ UL>-T ^l^i ^) 




.jU jijjy*-U» ;ai -6) JCih 

Volatile oil and Uackdl J j^Sl jLUl 6-3-2-6 

tJ_^Vt iiJij jLUl Jft^i ^ JSCJ Sjl^ dji^ 

^ (ift^L^t i*^ ^ titJL. ^Ul Cl^. iiLJJLJ (i^j^l lltlUt 

SjLkJl ^ 5Li SjM^i Ai-L^j-JI cr- 

Luj^ ^- 1' I *.2aiI| XWaj -l^-— ' /^^^ /*■ J» .4J ji --f ^Ui^ 
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013^1 jLiJi jikL, .j,^>^l t5jL-; jpLij (20 _ 6 JSLUl) j^iaJl 

(solution Jjl>t>j jUj *-> t^-idiJl ikH c*3»j oJljJl Ol3>t!l ^ 

. (secondary gas cap) ii^JU ajjLp 4*J JSl.iJ jiliiJl i«i 

ojLWl isj-iliL) 4.j-^--Li J tOljjiJi ^\ jjt ^ ^Li i^jilv* isj-ilil 

^li>cj killjJj (ojLiaJl oLS*^^^! ^ j-)<-s^I ^^3^ iS j^*^ ^"-^ ^ ( jJL^ 
^ fj^?^ ^-iiJl iiaii c*>iJ -^^r* 

4la^ (.5^^^'^ 4jjiuJl ^^U>^l jJa^ 

Ljj'Sf (high shrinkage oils) j_pLfcSoVl aJLp isj-iJLj Jl i^j-iJl *-> jj^j 

jjtJ JJLiJLS') ."^j ■- ^1 i^jJ^L) 4JjLLg c^LilII iaJ^I ^ t^ - - -^ jJiv'i oL.«-S' 

.((low shrinkage oils) <^aJis^ ■i'j^^ 

iiaij ^ iai^l OjSo LoJip . (undersaturated oil) c->J iaiiJl 

iaiJi -Aj^I i»ja**^I lij t (saturated oil) ^JJ ^^iiJl 

jUJl jj_P-u . (Gas-Oil Contact (GOC)) U'a:\\ ^ jUJl tiaJJij 
jLiJi (_yp-Li t (free gas) _^j*JI jLiJLj ^jVl ijjLiJi oi^ill 

.Jji>i^ jLp jI(dissolved) Jji>MJl 

jjXj^l ^ ^ iiUl ij jLla 7 _ 3 _ 2 _ 6 

Comparison of the phase envelopes for different hydrocarbon types 

(22 _ 6) JSLUl 
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.<105Pa = jL 1) hjL, 15j IjL 5Q>jJ^, J^l 




-100 0 100 200 300 400 

0 B V^ua I.e. B 



UiV jtfUVt ; (22 _ 6) 
ProprrtiM of hydrocarbon gaan Ciji^jj^^ c4jU j,it1 ,aJ 4 _ 2 _ 6 

i,i..<j ilkLn-Ul aJL^ j^L^Vl .S^lj ilkLL«-; Sjl ^i-^^^lj i^ii^l 

.(Avogadno) 
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^. tU.^T LaJ^ LfiiLlaj Aj[ijy>- Jaii>Bjj I, iZjiijy>tS\ t^^L>^lj jibiJl 









Bara 


Psia 






ft^ 










RankineB 


Rankines 




8314.3 kJ/kmolK 


10.73 psia ft^ 





,3i>«ij \ t JJLIi ^ .oL^I ,3i>tij li-^ o»^j>i^ ii)L-Jl iliLjcJl 

iijL- jju; tLUp ^^Jl ^ .JliJI jUJI 0^:15 

(gas jLiJi *->! j->tj| J-»Lp *->j-«-j J-sL* JLj-iL; oljLJJl oJLa 

(z JjLp jI iLxjI ^ <A>\ ; „a;\I J^Lp JJLIl^ (_yp-Li) deviation factor) 

jjij5>Jl jUl PV=znRT 
jjjjJJ IJLa t(4j _;>«iiLj t^i^) L*j^^>«j z jJ-«L*Jl (j^J»J 01 *— >«j 

(Standing, M. B. and Katz, D. L. (1942), i jl ^1 j iii^l ■i'j^ 

Density of Natural Gases. Trans. AIME). 

^Jt-Jl ^ J ^Jt-Jl jUll c j^;*. iS^l 1 _ 4 _ 2 _ 6 

Relationship between subsurface and surface gas volumes 

5J_>tjj t (gas expansion factor) (E) jUJl 5J-«J J-«L* ii'jLJl > 1 1bt7 
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(arnVm^) jl (scf/rcO 

:(Jj5i i(T) Hijlj*- i^jij (P) 01^1 iii^ J»-t ^ d fcr=J.O 

£ = i ^ ^ (vol/vol) 
c-a*T ^ jijJi '■^^ y jr*' "^Jf ^ UJlU llla^ ujLJI iJ^LkJ) 0[ 

.^Ifl.J) ^\ ^Ji-Ji t:***: -tjjj-i j>* 200 aj-L*^ 6jlxi> J>lji-; jliJl j u 
ij^jij .<k^i^j jLiJi ^^jij JLiJi lj-S'jJ ijJlp i-i-i*Ji i*_iJi ,u:«7 
1 J ifji 298) c^lfJ 60 H "j' ^1 J lii-^l 1» 

Ji\ i-ilii*; jt ^jSUi ^ t (101.3 kPa jt 14.7 psia) t^jjf 

tLUi ^ .oU^)iJ) L^Jifc i(E) JL^JI a-u; J>U 4L:**J1 jV^^ 

oIj^jJL ^ip jIhjj E (^iJI i (formation volume factor) JSCliJt 

:(4Jl2>Jt ol-L^^t ^I.L#^l.) rb/acf olJU-^L 

Gasdenaityandviscxiaity 4i>-jjJj -liilll 2il±f 2 _ 4 _ 2 _ 6 

Si^N^i jUJi i>Li-^l j! J[ l>j tUii- .-,,.,.1 i 

(pg) jLiJl iiliS" .\in.A\\ ^ J^c^ (z J-«LnJI) (dimensionless) 
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.(kg/kmol j] Ib/mol) jUU J^.y>^\ M ^ 

.(8 _ 2 _ 6 S ^1 ^1) - iai^l olS^ ^-LtiJ j:lp 

-LIP ^JiU iii-l-Lj| iojLiJl Sy Jl«J <^j>LJl t^LJl (viscosity) 
^LiJjl -LIP i^j^l ili^^ U'i^ .^LJI (pressure drop) \^i> 

J^jJaj -LIP 1 ^LJl Jj-I tijl— J .(pois) 

IajI-Lab Jail^Jj 1 ojI-Lab dyn 1 IajI-l2a 0^ 

.(cP) jlj..7;,..ll ;J-^ vW-*^J 

tjJjlSoM . 0.01-0.05 cP OI>Jl jlJJl m-j>U ^l^o^ll JL>«JI 

cH"^ (>" ^ o^^^ ^ i^^^'a'i . 0.5-1.0 cP (_yA 4Ja*lJl f-LJl irj^i 

jji j^] <Pj^ Ol^^iJl -^^^^ jLiJi l-^J '(>t-*-" ^ajL^ -^J-^* 

J;-/* a?. IJLa ^jiiLj^ (mobility) ijS" ^ 4J JLLj t^-LJl j iaiJi 

Surface C^ljUJ a.-.iti .11 3 _ 4 _ 2 _ 6 

properties of hydrocarbon gases 

jLjJl i^j^ (_r* VJJ .(Wobbe index) o->jj iijy> 

aii^ jl °-^(jLiii iuiL>Jl)/jLiii US3I iijj^l U^l =\VI 

ajjjj>J\ (jip iJLs^I Lflj Btu/ft^ jl MJ/m^ H V-JJ 

^^liiJj^^l t(Btu/lb OjjJl S-Lj-Ijj j^j^jii^l <*J) jLiU (calorific value) 
Jujj .^ii^l 0^ jj>J OU-s^ jLjJI 5 oiLp t»j jj 5-L3»j .jUJi iiliS" ^ 
(burner) Jl 01 j_yJj I Jaj t JL>i^ (j* VJJ V ^ L>«ii» SiLp 
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jyjJI ijpji cJLS" jJ Uj sy.wTn II (fuchair) *l : jy^JI J*"^ lJ! 

Hydrate formation kifl jJl^\ JSLiJ 4 _ 4 _ 2 _ 6 

JirljiJl oLii ihJl*Ji ^JUp .ir*J^^ ijf^J 

L.1 l4Jiili; iolj-L4JI jili^ JUi-L j^j*i-iJJ i^UJI 5LfL«j J*LlJ| 

S ^1 tJr-.^^ -L**^ (>• -^Jlj- j] Ethyleiie Glycol (TEG)) 

t^*UJO J-^l t(l - 11) 

Properties of oils ^filt\ 5 _ 2 _ 6 

.(i^iJl Jl jUJl v-^j jiliiU J^bJO j^\i;>t a*p Jiiii^ 

Compres^bility ofoil iulJl 1 _ 5 _ 2 _ 6 

c ^ — ipsi ) or (bar ) 



4xl0"*psi"^ jLiJIj »UiJ *Ja*Jl t^jL-^ iiijliJL . 10x10"*^ psi"^ 

^ ft-^?*^) AJb«^ J^fHi \t'm,Ji\\ ^ V'r^ L/*^J-^^ AJL>uJj i^^^a-A' 
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JxiJI ^ ii*Uiil oU^ jr^*> 01>J1 W V Li-L*) _Ht-4JI J'J^^ 
.OliUI ^ i^^l i»iiJ) ^ 7.5 ^ Jit Lmj jrL:;! jl*- (j^l Jl 

Oilviscoaity iudi 2 _ 5 _ 2 _ 6 

^ ^ iJaiJ) J*JiIj ^.^^ ^J-^ ^-"^ ^Lh> JuJt 'L>-J_)J 

^PjJJ SiJL*^ Jl t^.-nVi. M oLiiJi ^.kJI ij:^ 

^ j-i^ L*^^ JiiJi **-J_>J 01 -ijr** Jai-> Wr* iJ^-^^^^ 

.(CjI^wJI o--; 0,01-0,05 cP ^ *;jU- 0,2-50cP LU;) jUI L^-jjJ 

Ai* JiiJI i>-j_)J ili^: ioljUJI Jl. .^^Ixil l+riii^l oLl_)»J1 

<iaiJ iJU^ t hfl'.li <>-jjJ jI^^ .^S a: Ij <ia2I J*^' ^^^^ JaJ^^t SjL} 

iili^l ijlp 3* i>-j^i .(kinematic viscosity) i-^jj»iJI <>-jjjLJl 

Oil density ibdJI 3 _ 5 _ 2 _ 6 

_ 6) 5 ^ ^ US' i API ^ SiU jtk-JI ^\ ^jIm: 

141.5 1_^^-J -(2-2 

API = 131.5 

Yo 

^'IjJa^t Jjji ^ ill* ^-^j^ ^Ja*-Jl ijJlp JaiJl iiLtS" i^^Li 

^LiJl U ; ■ n API i^iL*- ^r^l-ii- .^jli ^'*j---Jl iiL^ lj-*^ ^iJLi^Lj 
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ft ^ 

.A^UhML^I Jvj^^^^l ^■A>U^ 0^ ^^^^1 ^^W" 

: aJIiJI ^J^LaaJI ^|j>.iL«ij A^L^tk^l 

Pore Bo=Po + R8pg 

J.LJI B, .(kg/m^) OI>Jl i^l iiLiT p,^ 

(kg/ <^L2l\ iaiJl iili^ po ^(rmVstm^) iaiJl (j*^>^l 

^ jlJJl iiLi^ pgj (smVstm^) J_^U«Jl iiiiJl jLiJl tm^) 

. (kg/m^) v-^l 

iiiill ^j-Aj t— 'L-lj- o-Xi^ Ol^jiJl i^jj-i iiiiJl isLiS" t»jL-Lj- 

.(8 _ 2 _ 6 ^1) 013^1 - iai^l (.LtJij 

.OVI ^c^jl*- jjlJl tJji>MJl iaiJi jUJl ix^j iailJl 

JaiJl Jl jUJl ij-J J JaiJl jLllS J-Ul 4 _ 5 _ 2 _ 6 

Oil formation volume factor and solution gas: oil ratio J 

C--3»j Oljj- iiij) ^-lilJl iiaij jVl Ol3->iJl iaJ«-s^ (j^jM 

^Jj^ (rm^orrb) iaiiJl j,j>u- ->«j .OI}^! jy -L^j jjls -^-jj ^(^^-i^ 

.(4 _ 6) 0 jjkx^l iaSi oLlij ^Jai^j 0I^J>J| ojl ^ 

■kjLsg -kx^ UJij>- (aJ^ .AlJaLx^l ^LLj ^Lii iaiJi ^-UIj ( (Pb) 

iai^l ^ (J-''-^J < Ua^H jLmJI jjJ>«Ij ^^i-dlJl 4JaJJ Ua:\\ 

j_jpjjj tJjJL>c-«Jl jLp Jaiill jLiJi .jiv>l L«j>t?- 

SCf/ ix-Lio Rg) «J>»lJl iailJl jUJi ^xxJB iaiJl j,^>»>ij J>»lJl jUJi 

^Jl jUJl 4-— _j t^^iiJl iiaii Jy Rg 0 .(sm^stm^ ^ stb 

j^^^ ^^JC^\ iiaij C*>J iaix^l ia*^ Ulo t «(Rai) ^JjSfl Jj>»1<JI iaiJi 

. (Rai-R8)scf/stb jy>^uii\ jLiJi j,L>u- t5jL-j .Rg j_yaSb:S tJji>MJl jLp 
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.(nn^/stm^ jl rb/stb ^'^^ Bq) (oil formation volume factor) Ol^^l 
(rb/stb tBj iJjVl 0I>UI 013^1 iai: J-Lp J- 



iL*>«>Jl oLjL-^>JI j^Ujj (mapping) iaSi ^ 4jj^->mJI ^jj>«>JI Jjj>.iJ 
^LJI i**j-J Boi 4-«_J ,u 7w7 .^UJI Olj-^ ■i'jj-i (volumetrics) 
^'l iaiiU l.lrb/stb ^ -lS t^jVl Ol}^! ^jj-^j 
i^js^ Lo-L^p .jLis iaiJ 2.0 rb/stb iaiJi jLiJl isiiikiJl 

iai^l iai^l j__j^U>Jl ^ iaiJi j».>ti»»J (23 - 6) jj^-i^l _;<-iaJ 

oJLa .^tia^l j_yip ji^ay (_yJLlJLjj tJ-/iiJl jl — jL'VI iailll 

t^I tRs J <j jL^ (Rp) 4.>.iuJl iaiiil jLiil b iiL^I 

.^Ja*-Jl jjip jLjJl RgSCf j_;>«J ^L>Jl iaij Ji*^ 

JiLiJ 013^1 (buoyancy force) ^j^^iiaJl S_^l jjh tj_yLpVl 

.Rg t_alT-^.I^ (Rp) i>.IuJl iailJl jUJl J^^J -^jj^ ^J^P 4xJ 

^^-i^ ia^ 013^ t(Rp) i>«IuJl iaiJl ^\ jLjJl 0 jSo 

tiaiJl (Rg) Jj>»lJl iaiJi j_yJj jLjJl jjj t iJ jl AjjLp 4xJ 

5_^j_,J| jLiil j_A jLiil . (coning or cusping mechanism) O^^l jl 

.iailJl jjis Jj*.l«Jl JjLimJI jLp tJ-,Ail-o jjJaS" AjjLiJi 4*-iJl 
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Fluid !j1 j^JHj Ja«vtll JJaJj ^Ul 6-2-6 

8an^>ling and PVT analysis 

^ji;.^ Jba».il Jla ^^-^ ' .l^jjjUlj (4ikl£3|j is^^\ -L^LjfAlt 

300 -1 I 




500 1000 1500 2000 
1.3-1 ' I 




500 1000 1500 2000 

I t 
t I 
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iiK (subsurface samples) ^Lj>r 1^ ... II oLiIjJI ii\ .^cJa. 



oLllp VLaI^I (^j^ olJjLjg ', -lUrT L^Sf < I g ■ t 

(surface <^)a^^)\ -jj-^' - -a^^j ^-o-^ *->-i-fj LfiSf tiiJLiJi 

.Ol^iiiJl -iJjii Lf«t«j>- oiLpJ i^JLiaijj jjiail - iJbj iilp Ui?- j_yA sample) 
j_yAj iiSLLJl ^jJu (sampling techniques) oLlI^JI oLii; ^ JS" ^^Ijl 

ilA^I -AlP (iailJl jijJl 4^ ^jJu (^1^) AhXj> 4I1p i^Ulll a1j\s^ 

Subsurface samples S.'pwK.m.II oUiaII 1 _ 6 _ 2 _ 6 

(<A>cJa^ ^ J^^^^ ^Ja^l jj U ■■■ H oLuJtJl JL^I ^^^^^^ 

iaJi^ jW^' "'^^ ^-^'j-! t (sampling bomb) oLIjJI ^Lpj ^f*"^ 

.OI>Jl ^ J\ dlL- ^ ^ L^j t(RFT,MDT,RCI) JSLliJl 

. (6 _ 3 _ 6) 0 jLi^\ jv> ol jiSfl oJla 

J-^ai i--l>-iJ ^UU ^^iiJl iiaiJ iii^ Jy (P^) ^.iToll ^1 ^LS 
t^^iiJl iiaiJ Ljy Ol^j^l iui^ OLS" lij . (Rgi scf/stb) jLiJl ^ as^,^s^,^\ 

.(24 _ 6 JSLUI) 
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*JU-t jl jt (tandem) J ol:!* *Ltj j| L»Ja_J| o**; olilJl ^ 
o-jj ^ ^s^" it ikij ij^^ olilflJi (cxjnsistency) ^^\^ '^^^ 

.Eji iip>ft>j)j Ju-^oJi ^jJbviJ j<i>uj) ^1 ^j^aJi 





.(Dake,1978)itsJi-il^c:jUi«j|^jl4(v :(24 _ 6) Jiliil 

(Formation 01^*^1 Jai-,* ijAJ-Li ^ -J^Jj" oLiliJl JLi-t (^■^^ 
.Lii_LU yJl jt I ilU-7j i ji*Jl JL*. 5^L> Pressure Testers (FPTs)) 

^ iJuJu^ ^ CjiyJl ^1 JiJLS jiJl j*-^ Jlp jJiu,* jL-^ J-,flL 

.(6-3-65 jiiJl jJiJi) -ki-^ \f jj-i ii*J jli; j»J 

.JiJLlJ) jLhl^l ^-^J ^^J^^ ^ Jr^^ oLli^ SJLt ^ 

Surface samples JjsJaJI ^i^^jJ! 2 _ 6 _ 2 _ 6 
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.Ol^iiiJl ^UJ ilLj (recombined sample) o-u>-jaJI iil*Jl *— ti*-iLi>i 

'i ■ ■ - ^ ' -it ■- -w . ^ ...W (jj.>c_) 4^ i^^jjlII (Jj-»^j ^ ^ * a (J ^t* 

(stock tank) j^_j>«iJl iaJi^ Jj?*^ tciUi j_yJj iiL^J .-Lp-^iJl 

^j^^j ilaij Jailll ^j^U" t»jL-i^ Li»-\ j^^^^aiU y>~j 

ti-^ _^*li«Jl J <. na\ i> JX*1j jLi-Ilj iiilil oLl* J— ^ 

J-s^ill ^^^^^ ojl jj- ^UJl iilxJ ^^iilJl iiaij OLj toLilxJl 

oblxJl oLUal^ .4ilSl«Jl ii^L^Sfl Jl^j^ ^^^-^ i^j^iiuj 

PVT S jl ^1 J ^jmJI j JJLhJ 3 _ 6 _ 2 _ 6 

ob>-j5 y> JL>t>i J'jU- U.^I:>- j^j jLiJij iailil oliS" (__;-Li to-U>-jAJlj 

. Bg J Rg tBg ojl j,J>«>Jlj iaJts^l O^Lw (j-**Jj ojl 

.iili .t-j .J 4iJj*J (Fundamentals of Reservoir Engineering) jl^^JI X—JUa 

oljLlL^I -LIP 4.«JajbU 4.aIi>uJ| oLkjcgJl oLIkl4 4iaj>-^L«J 0^ 

JJL»»iJL) (^jA^S" ^1 JJLfctiJl J^iU- (iaiJi j-L^JJL^ .4v>Lj- j-i>c-«Jl 

.(pseudo-component) <j}\S _ oLS'j-*^ * a\ t^j,^ w .11 1 j „A w i ^ C7+ 
^ ^ ^ ^ ^ 

iijL- S-*^" ^^.W^l '^30 
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.Ol^iiiJl isj^ JjIsmJI Uijj t^Ja^l (wax 



t (wellhead) yJl iftji j_yip oJ^i^l j oj\ _^>JI oU-j5 aj>-\j1^ 

(_yLp jIj: J-^aiJl ^ijW-^ ^'^j' '^J-«-*J 

jjJaJl iiLJl 4i*i>Jl oLiL^ ^iLj ^ tiailJl (j-^ tj— J-l-iJI 

J oLii-o A^IS oiLjj o-LiU iJ^ip t^^-s^lj-II .^UJI 

SlS'U J>.JJ Sjl^lj J Jja>. : 2 _ 6 JjJaUl 







Rs (scf/ 


Bg(rb/ 


Bo(rb/ 








stb) 


Mscf) 


stb) 


(psia) 


0.0333 


1.41 


213 


0.580 


1.142 


6500 


0.0317 


1.32 


213 


0.609 


1.144 


6000 


0.0282 


1.18 


213 


0.670 


1.150 


5000 


0.0248 


1.08 


213 


0.768 


1.158 


4000 


0.0215 


0.99 


213 


0.987 


1.169 


3000 


0.0180 


0.93 


213 


1.302 


1.177 


2000 


0.0144 


0.85 


213 


2.610 


1.189 


1200 


0.0138 


0.83 


213 


3.205 


1.191 


980^ 


0.0125 


1.03 


130 


6.607 


1.147 


500 


0.0120 


1.07 


44 


33.893 


1.015 


100 



^ Jailll ojl j^J j»-?«^J la^'i^i J-* 2 _ 6 JjJjjcJl 

f a ^ 4jIJj>cJLl*I (j-^-ftJ tS-LII tojl ^t->t->^\j Jii-s^l ^J-JL>cJ 

jJfc Lj^J*^' OlJiJl iii^ .iii-^l ^ OlJjiJi ^Lo j_j^Uai- ojL.^ OlJ^lJl 

.980 psia ^^iiJl iiaiJ iui^j 1 6000 psia 
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Properties of formation water J5ddl a-U ^_^L,d>- 7 _ 2 _ 6 
OL J t J-«-*il - iii-^l oLS^ (8 _ 2 _ 6) S ^1^",^ 

f-LJ ^LJl j__j/aSL/ij- yuj j_yJj Ol^iiiJl j—Up ^^^^ tJJLJi (jJj iiU^J .JilLtiJl 

cS Lj-Si-^ jj^U^j-j iLoUJi iSJaJl (»-:^ t^i ■ J^^' 

Water density and J-Clill J-«Lpj *UJ1 iilli' 1 _ 7 _ 2 _ 6 

formation volume factor (B^) 

t (300000 ppm JIO ^ 4^_^iaJ ^b^yb JSLtiJl oli^ 

o^^Jiv* ^LjaS" J>i^ .(2-4x10"^ psi"^ Lia*j) ojJl^ lA>[ju^*)i\ ^ < Ui.^H 

ojl ■^^■Sjl ^ iillS^I ^j^i^ .f-LJl (CO2 Lia*j) jLjJl 
.U^Aj 1 1 g -A*; ^J^Lju iiA^lj ojl ^^>JJ 01 Jt^-^ (^JaIJI 

^.LJj (^UJI 01)5- j,^>i^ 013^1 j,^>i^ jiLtiJl j,^>i^ J-oLp jUj 

J>iJuJl ^.LJI 4^ t(1.07rb/stbj 1.00 l.l^oQ -Lj-I^JI 

.(.uji oi> Ji 013^1 

Formation water viscosity J^.fiTll s-La i>-j3J 2 _ 7 _ 2 _ 6 

.iailJl (j^aii-I oiLp OjSoj tO. 5-1.0 cP 4-j yi s-LJl 4^ 
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^j^.>tjil Vfiji ^Jj>cJl j^L^ ^jbIjj ^J^.>1j 0 jj jjuB oJLa Jaj| ^^^1 oLS^iLp 

.(iii^l LhJJ^^ ^Ij^ ^1^1 ^J^^ 

Pressure-depth relationships _ h« .^11 olS^ 8 _ 2 _ 6 

iiiliJ*^ iuLs^ ifciajl oJlj Ji?- J^isLl-o (j*J Jj:^*^! tOL^«Jl ^ 

LoJ t(_yaxJl 1 j iJ^^jcLo jisLl>i ij^J JJi ll^i iill^ 

^jJaj j_^-Socj^ tj^^L>Jl Ills' OIj^ jI tjJijij 

ijilU iiiS" jLT j__j/2*vt>tj j_ypJi-j tJ-/>ljiU OIj^I IJLa J^>iJI 

.(iiiS^I SiLj jl S5L*i*-Vl OlJii Lop Jtol _ c->J ^jla^ ijii 

Ji\ J-/iiJl (7 _ 4) 0 ^ US' ajLlp oiLlJl iai^l 

Fluid pressure ^Ull ia*-^ 1 _ 8 _ 2 _ 6 

i.^y>]^\ ^cJa-. (>« J-J^ 't^LiiJ iii^ ^Lii: j^*^ 

(OverBurden Pressure (OBP)) a1 j-«i.j*JI iaJc^ (>i-^ iaJc^ J_:>- 

(g^. *>Uj tS-i-II) ^*LJlj (L>,. JSLij tS-i-II) ^^^ii^l Ojj <j>iJLil 

ol ■■■->■ iLfjrVlj ^j^l ,., o II ^^1 5j-:rj-Jl (Fluid Pressure (FP)) 

(g) ^^1 (jj _;;ii^l 

OBP = FP + a„ 
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i (ipsi/ft ojl Jlii ^j-kj iJ?*' L*^ J-*-**J* Jii-^ jjLj 

(drive energy) *«i|JLJl XtUaJt *jr*^ Ijl-ti- ^JLi U-« 

.(3 _ 1 _ 6) SjiiJi JiLS t(^Ui-JVl jb*I 6 J\j^) JU-lil 

^jJLij i^^ji'jjj-A ^ j: 1^ U rn H ^i^Llk; Jii-> ^Uk; 

*^UJ 0.435 psi/ft (lOkPa/m) ^ jl ^^JUl i(dP/dZ))w ^^iaiJl f^Ul iiw 

JLjJL^ ,;^5Ui .jJUL ^..r, Jt (^UU 0.5psi/fl {11.5kPa/m) J[ 

jJLP ,ft]\ j! t^jjLr tiJhJl iJjLjMJi ^ iJ** iJLP (Pt;^) pLJ\ 

:(lbara) 14.7paia t^jl^ |^»*la*Ji ^j*^^ (jj^i.-nii 
fdi') 

= IT^i ^ (psia) or (bara) 
;iJ\ii| *Jil*JL (w,kg/m') ..LJI iiliSl ^jX i^Jj. 



.(9.81 m/s^) LjiUJI g ^ 

oUjJL: ^^4^^ tij-iS' iiiii.- jUJIj iiJIj ^LJ\ oliliS' 01 i^iUi 

^xJi j-A; Lui^ .c->Ji ^ jUJi ^Uj iiJij jUJI ^jJl: ^i^.. J-^Liil 
(Free Water Level »LJ| *LJ|j Ja_iiJ| i^jJL: J-,«LiJI 

Jlk ^ (Oil- Water Contact (OWC)) <^Ul _ ^Ui. Ji-;_^i (FWL)) 

.(9 - 2 - 6) S>iJI ij^j US' t^jiliiil 
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L^L^ j] V*^* ^i^\lS ^ w^L-^ 

,^,-^1 ^- ^1 ^IJU^I .(6-3-6 ^ 

.Ol3iJi ^ ily:- Jjji-I iJ^k iJ^i 'J^l Jtr- c> 
(Oas Ji-Vl ^ jLiJi ^\ 3^1 Jt*Jl jii 

J-^i Ji-»! ji4 *JaLa^ Ui*- ^JL.^! S^l* EkiwnTo(ODT)) 
(Ofl Up To iiJi ^^T». J fciiiJL LLm- *^U^ J-U- J* jJl 

0^ *^ J-'^ 'i'^^' •J'-r^' Jl (OUT)) 

^1^1 1^- Uj^I .Ift 4j^- . (Possible Oas-Oil Contact (POOC)) 
X'25 - 6 JS^I) (sradicnt intercept technique) ^j^i 




Normal and ataioimal iUJj ^ULjl ,kJL^l 3^Jki\ 2 - « - 2 - 6 
pressure reginies 

1 ^^^t JL* ^jJl JL* J»*^| 4^jL-i .OI>;J| Jl Ji-Vl ^ 
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(Mean y>^\ ^^^^^ ia^jiji jJ> iS i^f^j^' «J| .^Sj^ law^^ 

.jyj>Jl ^LJI ^cia^ tS>^ J* jjisLiJi (_fLpj t Sea Level (MSL)) 

oL>jLj iai^l i» ^ 013^1 ^Ul ^jJl ^1 ^^51^1 ji^-^" . (oveipressured) 
^ Jil 1 la ; „A (underpressured) i> j w .,A a Oji 01^^ .rfr^ 'J^^ .Ol^^^l 

.(26 - 6 JSliJi) iLi iaA^ ^Uaj yjij 
:^ iai^l SiLi oL^I)^! JSLtiJ Lpj^ .-.L-Sfl 

^jJaJl ^ ."jt S.U. o^j^ 4.0^9 ^..jalju i>i-^ ( j^*^ I ^jfi A 

5Lfj>-J (j^*^^ JJUJU J tt-j jj-j-ll ^L-^l 5 j-^r j-«Jl ^UJJ 

t-jj^^l (_jip jiLiJi f-UJJ UaISj jI li-Uj ^ TtH^ * 
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Jl^j ^ (4JftiL> Jjk** Ol>»- ^ ol^lS— I • 

.4S JLLm U> i^i^ JUi-i 

.O^^jjJLfJi J2j 4:>.2l^ • 

,^_;Jl ^ jJU Sil- JU^J ^'L- • 




Drilling throiighabnonoal SiUsJl J» j ■ ^^.tl ^ jShhIH 3 _ S - 2 . 6 
pressures 

J»i>]| .JilAJi ^L. ^ Jil-i^l Jl^I Jl* 

^ iliiJi ou_ii ^ j-it .lOOpsi jij^ c^ijJl 

^Ui ju: lij .JSlAiJl ^ykJU*^ j-^, ^wilil. Ua^j iJSLtiii 
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iuLs^l ^iiaj JiCilJl c5jJj -.^^^ < Ul.^H O^i^SLilJl 

CapiUary ^UjjVl - ^Lj-i)fl oLi^ j (^j-— iJl h« ..n.ll 9 _ 2 _ 6 

pressure and saturation-height relationships 

.Ajjjl^\ ^jij j-ilaJl iSj^ tiJjSfl Ol3>iJl ^jj^ jy Ojl tillLlA 
dl .OLSUJI y ^UJI cj^i^ J^Ljj t^lj-UJ tS-^' ""^ 

(i ^1 ji^^ (yj tijA>t>Jl t-jL-^ ^y jiJi oJLa iS'^UJl 

S^l (J o^j^ tS-iJi owe ^Ul ^ iaiJi (_;-U:j FWL ^1 ^Ul cSj^ 

.1 _8_2_6 

Jaj-'iLj t-Jj-jSfl jy iiaJJ ,*^WiJ lT* 

..Ulj ^""^-b ..Ulj iaiJi ^yb o_jiiuJl y cUL^ lij ^ii^Ul 

;^L^I oljU^Jl jUaSSfl iiL:^ <iy^\ ^!^^ <^ .(27 _ 6 JSLUl) 

, ^1 4^Lk^ <J> j^'" ^y ^ ^^^>e>eJ| 4jlll>ba ^d^is^i 
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I 



.ifi^ ^ Zyulii w-USl : (27 _ 6) JSiii\ 



surface 



.(wettability JUI iJbli olj-lt) lJL^) j»kJlj i(tension 
^.omJ) \ j i^w.l (jy '*lj4^^ iJ?U>^ (water droplet) p\a S^Jai 

* 1*-^- 4>-Lu^ ^- iiuj^^l ^1 B^fJaiJl (Jj^ L-^ ■ 

iU^L J^li- JL*.jij *UI Jv^UJl -L*J1 ^ 

(5_jiJi <4r Iul-aJI ■^'i^b i^L*Jl i>t^ 

.(28 _ 6 JSLUi) . Ji-)_Ji ^ *4>-^i 

r SjJaSJl jjai t ii,/i'rj (interfadal tenuon) 



2a 

AP = — 
r 
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(^J^ 4^ii^ Ot3^t -^Jj^ 1^1 '-^^^ J^J 





.jrf^ JJ^iUtf jJjjI :(29 - 6) 

Capillary pressure J>a^ 1-9-2-6 

t(27 - 6 jCtJt) 40^1 g^l^^l vti^Ij *Ljlj itiJi ii,^- JJ Sji_^b 
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(Ji*t *UJI iii^l b\ ^ tJ^U: iijij JIj ^UJI ^Lm" 

capillary pressure (_^_,iAJl h ; ,A j^j jj^ J lj*-^ 

L^(0) ^UlJl ijOj 

2a cosS 



Capillary-buoyancy equilibrium IjjilaJl _ Ij^a^I JjI y 1 - 9 - 2 - ^ 

^Jt- (P^) *^LJi jjJ? ii-^j {f J iiJl .ki-^ la ■ .,A J ji 

^1 t-i-" -I ■ (jjJl ^LoJt jj* -* ^-ij) jjL,aU LjL^ - t| ^- >l> 4^ CJj^ 

2a cosS 
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rUJi ^jji^j - Jul! J^UJI JmJI ^ J jiM 

^ Jiidt 4j^^^r-^ ik^LAll fjtfi^ jLf?- fM iij 

Jtii-A^l jA fjj^y J-^La1| ^Ift^l JbL^L ^Lluii ..WiJl 
jL^t litl .J-^UJI ^-ii— Jl c:^- *UJ| ^jjJ ^Liij i<<^j-«-SJt 

»bj j2 iui »LJ| - oL^l: citi .owe *LJt 

J^UJ) gyiiJl .(30 - 6 JSlAJl) - iti^l 

fj^J •^U>mJ {^J^l »UJl 4^^!— >■ 4!| (^j^Ull ^Ja^I JliJiSwZl 

►Lji — .J *UJ| _ ii^l jj-UJ ^ i^iO 
^ jji L^f jL^^ 100 t^l^ 0^ t3<, J,7,ti c^LJl^iJi 

^Ui»i--I oi^iJl iliUl w^L-»- *J.i4-i .L;L^! 
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Saturation-height relationships ^U; ^U-)fl 3 _ 9 _ 2 _ 6 

^L-^l ojJai>i Jj-lj ^Lo j_A (saturation) 

o^^>cjb Jip .^UJL) o^jJU^ c^^l ^ ^'-M' .a^lISJI ^UJl 
ij^L-^l oIjL>c_«JLj tJJ-L-Sfl j->cJ *.L«Jl v^j-*^' (j^l 

f-UJlj iailJl J-/>LiJl ^Ja*-Jl (jif*^ (j-^^^ is jjLs^ (^^*^ t^jSfl 
i-*--l-lJ ( f-UJl jl^-L^ (J ji jLi-Ilj ililll iii-s^l (J ili^ 

..-jLlo^I S^VI VL--^' oljL>«Jl j tiiiJL; ^^^^L 

. (irreducible water saturation) ^L^J^ JjLS 

.(31 _ 6) JSLUI y tjLiaSVl ^.y^l s-tri^*^' (>" 

^U-j^ (Jj^' ^ '■^l tS"^' (_$ji*--Jl (Ji-^Vl ^ jL>mJI 

^L^j^ JjLi ^ ^LJL ^Lr^^l /'^connate tS^-l^iJl j\ Oj^^J-Jl) 

t^JUl ^j7,..oll ^jVl tSy^l i-L^. ■■/40 - 10 JL>«JI y Ja-^l 

j_jJUij\l (JLkilLj o*.L-LiJl oJLa j_jP,Ajj tf-UJLj ^LLi^L) jy>«jjjj q-'^'^'^^ 
i^L^\ oL-LS j_yJUij'\l JLiaiJl ^LiJjl -Ui*j . (transition zone) 

iaJi^ ^^^^ o^*^' J-*** (j-" ''./^t^ liJ^e- (>^^ 
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i (Special Core Analysis (SCAL)) ^-UJI i4*^ oljLi-lj c^jiJ* 

.(2 _ 3 _ 6) ^ ^\ 




Data galJiering CjUimJI 3-6 

flljl»»^j fcOlj^Jl (»-*»^ ^rt'^'-'*^ 0L»j\wn 111 j^^-L^aJlj jJ jaU 

t JiaJI jijJa^ JaJaifclJ oLk-jJI ^i* 5_,iiJl eJLb ^ 

X jlt^ ^jUO J^l ^ S Ji*Jl Sjb> oLkuJI 

j>t tlf^ *-iL>Lj-Lilj ii5LJ| OlJiJI oLk*- ^ Jj-,fl*JI 01 
oLiu> .Ji^Sf) i^^jJ* jr^rfif'j 'Jj-^j-'^ j»-^l»- 

^jrt^ AJL*«J .jji<t.^\ ^jfljL^Jh- iUL^JJ 4?. n ^ jjJLo^J ^^^^ lS^J ^ 

Ljj ^ji ol_rt-LiiJLj jl w^rt It dLiJ) L§-^ij oLlaw n i> 
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a 1 _ 3 _ 6 



Classification of methods JSI ^^aJl 
: jjJllJl JjJ>Jl o-i* (>*-^ oyjI«Jl V-r^T^' oLiiiJl (__;/a>iij 





s _^U1 jil >il 








(Side WaU Sampling (SWS)) ijl-L>- olip Jii-t 


: . II - -II 













Olj^>«-!l ii j-L^ ^^^^^L.aJ«lU ^Jjkl^ (4.4^1?- oLajJLx^ ^Llj\l oLJajc«Jl 



oJLa 'kH Ojiy ^ui Vj*^' oi^^iJi o\u- 

o\L>Jl oLkxJl ^ \ tdUU .^^liJ^I I-Lj UU ^JUJI 
Coring and core analysis l^JLl^uj 2 _ 3 _ 6 

^ -"J ' (.J^ Jj-sAJ*cJl tOljjicJl ^L-j 4j J OljjicJl 

j-i" aJL^^^I ^^tt .^-Lll ^^^^^^^jaiJ JUJLS' 4^,LiJl oLlxil ^Jj>>I^ .0 yal^^ 

(depositional ij**-. ^1 oLlJI 

.^biU 4i»-'5iUl oLlJl ^ijllJj ijjj^^l ^"iUlj t environments) 

ijiiljj jLii-\ oblxJl ^I,Aj>.i*-I t^jkiJl ^JJ Lo 4L»-^ ^^^i (j^^ 

jl ^^i^L j;^*,<fcjkiij t jiLliJl i;_^i>MJl (compatibility) 
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JSl^liJl JLii-i JUis-l jL>-i)/j S-b-LjJl ja^\ ^jj^ 
t— 'jJ-k^il jiLliJl UJU- .^^i>Jl oLJU-p oLilxil jj-I 

lH"^ (>" J^-^ -7^' (>" T^^l 2!?^ t^iiJaJl J^>i^ (_yip AlA jj-I 

'Liil Aj\ j]a^]j t^jLlil j-i^ (^^J (j^^ 

.(32 _ 6 JSLUI) 

i^LJl (cutters) ^1 

^ iJLi-ljJl (core barrel) »— -L-J-Il <j'lj-ia^I J^-^J ij-Li-Vl J^li 
.«(catcher8) j^yiuLioB jl y ^U*^ (j^i ^ _y L**h 

( _^i>Jl i./iLo ij^^jl j_jip 4j| jJa^Sfl 5 Ji^ ikiJiAjb oij-I lij 

^..jilJu (i..jL^j>J| Oj-J^JJ-^^I '-^Jj^J i^i-^l Oblxil t_)LdJ>- ^^1^ .4JL>-j^l 
.^j^^Sfl JSLSjj jUJi ^-<k^Lj (jiiajj ^LiJl (_yaxj 

j\ J>-A1\ 2^U->JI ^ (sleeve) 4_JJ- JLi^iJ cijJLjl ^ 

J_J_ij tiLJi ^-j^L,^ oLljJl ^ J^L«jl!I ._j.jl>wJ| j_jJj 

jUa* (mineralogy) ^ .^i-*^ ^j*^' ^j/iiL/ii- 

j_ySLjLSL*il tSiVl Jji^ -lJ tJJLJi iiL^J . (petrophysical) iJLi^jyLJl 



204 




Security DBS J* :>ili)yLm ^ j-lj j yLW J^-i*^ ^ ;(32_6) 

.(abd Corcpro 

oJi^f (^JJI (^jM^ jr-^^ »| j;^} La^V ^ 

^li- J[ J^^l JU- .(4 _ 3 _ 6 S ^1 a-;LJJl c>l4*Jl 41- 

ifj;>«_ L\^\ ^ cJi3 L. aiLJi szJ^ lij idiii Ji aiU! ^*^\ 

J^Vt ^i>Jt AiJb^ i^L ^) ^CTscai^ v-J^ 

.w>LUi i^V 
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^ji^j (macroscopic) JiLe- ^j^LL> ^Js^ ^^^jJ^^I oL^J 

^ 5 J_^j 3 _^iaij oL'ljia^I) (plugs) ^JaiJ (miCfOSCOpic) 

4*jLUI iilxJl Jt4>«J 30 4L/>Li iiL^^j SiLp ti^jLUl iilxJl 

^Vl ol^j (routine core analysis) ^h^' ^4*^' ilr"-^ 

(^L^VI aJilj 411*^1) oIjLi^^I • 

(^1 ^ Jl j^") L4J > J-oLT ^ (^^' : i^xJl 1 1 J 

j_yj>t— ^i:LJl JjJ *-j_saJI j-j-iaj) (_jJ>t— ^i^l (ijj jl (_$5L«Jl *-j-saJLj 

.(33 _6) JSLUI t(tS5Ul ^jjill JjJ\ jJ> 

dM^7,..oll jL1>JI c:Jj .-.LUI OLipV ^^-^^I iiKJl J-Lp 

jS J iJ2ju> iil*^' Ji^^^ -^^^1 oLi_;>.iJl (_;-^ J aJUjJI J-»LS3 

j*-;*5iJ (lead time) j^^ji^Lfi-iVl Ljt^ ^j^^' i-jiJLS^ -^^i^*^' 
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^ Sj-iL^ tSj^\ iUi^U t^^\ J-.;*— Jl 0) 




SidewaU sampling LjIJaJI ^^UsjJI i^l 3 _ 3 _ 6 

Ul]» 30-20 Jii±: .(^>JI Jt^— jl^Li jjJl >- Jbu dUu- Jl* SbVl 
JiuJ .iiiiU^ JU-»! ^ (34 - 6 Jil-iJl) (gm4 (bulk^ 

SC«it J iiUJl o *UiJl ii'^Vl JL*Vl ^ sl^Vl v~ 
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,&ji4t C'l&Jl J^l jp. ; (34 - 6) 




(microfossils) 4jj„|.^i_«J| ^r^^-^ — ^ -i oLil* Jj it 4iL£^ 
(slratigraphic analysis) jJlj I ji— il J-JL>.^| J^f ^ (pollei^ ^j-i^^ j 
X*y,i">j^\ ((correlation) J^l^lj ((dating) JuJu>u) 
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.A^i^^^\ 4^L.^I c>b>>j (AIIaU i-i^ |t-Ja>Bj 

i-ja-ij*j (sidewall coring) 4jjIjj>JI i^LJ-II -ij-^ 3:.:^"'. ^ •j^'^ j'-^ 

I».l3>tj tSWS 4jjIJj>JI iilxil ij-I (i j--^ (>" J-/>L>Jl (_y-»*S^I 

Wireline logging j^SXJl (^^1 J;>..,T.II 4 _ 3 _ 6 

^-U-LJ oi .iai> o n 1 . ,., .Sj ij-i ,., II o^Ui^i jjuj" 

c-3*J o'jLSLiiJl OjJL?^ (>d-i-il 0 II J (geo scientists) 

^J^l SJ-p1 ,..o 11 i,<A\ ,:,<T,^\I jLVl ^Vl O^^^jj-UjJlj 

(openhole log data) iJa*>i ^ ^ J->i^l oLkjw Jjvi>iJl 

^ J_^vi^l iii^ -lTLJI p^oII ^ dUU .jiJJ ;JKil UJKil ^ 

oLkxJl 

■XlAij ^ ^t^^:^ J"^*^?*^ (J^^ j^*^^ f*':^''^ i^,;^^ 

.^jJaiJl jLTj (information wells) oLojljt<Jl jLI ^.^_^_^\ J*>i^-jJl oLJU-p 

V <--*j>o JI_^I o*.L- jij^-W jU J cjj^ t#-rM' 

^J*>t^-jJl oljLi- 4-*5li toLlaw^ll Jj^ j_jip Jj.*,A>Jl Jji*I^ 

.(logging through casing) aJUiJI ^ tS^r^' 
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,,^SXJJ (^jiJl Ji^s^\ U*iJ j^L-Vl i^-^l (36 - 6) JSLUI Ju^ 
.(drill string) ji»J| ^ j^J ^ jxJl ^ (sonde) jL^— * ^^J^ 

JiLiiil ij^-tr^l L.Li ^L*-ij Ji- JiLliJl ^j^JUi- J^l^ Jil-S- 

2Jl^ ji\ aJUk y .^Ift^l aji S JLLu 4^Ljui SJl^-^^ j 

.^.Ai-tJi t/i J^LlJIj Jt^-liil J*^" tLi^ 

j_^iLl»J| ^ oi.lf »ii J —7 4JI j4 '(^J^k 
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.(4 _ 6) <A^ J;.,/»aTHj ^jiibi^ ^jiJl t (mud filtrate) iiikJl 

jX^iJl 4.iL:>c^ oU-jJj j.a>Jl iLikJl ^^Ij J^-^ 

iiijcJl jLs^iJl (platelets) oL>.*i^ ^-*>-i^ JUi i>tjJ .^L^l ^LJI 

U-L^ iLiJU liJ tJj-i»I Li* J oi-A tijijij Jil ji^-ij 

jjiJl oLlaw^ll (J* ^Tit^ ^^Ljj iiLiA ^^^r^^ '^Ttj^*^' oIj1l-JI y 

tLJ*jjLj .j_ySlL-Jl t^^-Jl J*>t^-iJl iia^l^^ LflL-j^ Jj-s^t>Jl (^^^Uj 

^yiS"! j] (j^lil ^Ji*i-iU (_5*^*^ tST*^ (Ji?"^ oliSf (j^I 

^ * " ^ ^ 

Jjjj*j *->-Lfj ^cJa^l j_yLp jl ^lJI ^Li oliSfl J ij-^Lij 4j>JL«jj _jj>tj 

ijSCLJl olji^ SJSLJI ^yi^ Uaij-o JllJl Jj-L>Jl (Ja*j .ij>Ja^l C->J 

^cii J iLiijI ^ t^LiI o-Lp Jf»*— iJl JLapI _^*i*-J JS .iiikJl 

iS"^ ;jA ijjiWJl o,Aj>JI i»jaJL5^ JhLjCj Lft-j < t -A 4 i-jii5^ ^^SU-l-JI 
j__^LJ 4j o-ijj^j-aJl JJUJU .jLi>Jl Jl-^-*^ ^-*t^^J 'tSy^' cKh?'-'*-^' 
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OR, NOl J 


1 1 ■ 






SP 


SP jlJUl 0_j*5ai 






LDL, ZDL, SDL 


iibsai 


■1*11 * t 1 

J LniJ j^y* ' 4^ 1-'^ 




CN, CKL, DSN 






■r • II II 


BHC, XMAC, DSI 






J < : II i_.jLJ_. 


DLL, HRLA, HDLL 


i^jUli 


(OBMs) ^\ 


^L.^+XJI_,U^I 


ILD, AIT, fflLT, HDIL, 
HRAI 


^^1 




a jj— jt i ; all 


FMI, STAR, CBIL, EI, 
OBMI, CAST 








MRIL, MREX,CMR 






^mi JaiL^ 


RFT,MDT,RCI 





Logging/measurements ^^i»Jl s-UjI ^LaII li^^^ Js*?*^' 5 _ 3 _ 6 
while drilling (LWD/MWD) 

(Logging While Drilling f\ii\ ^ ^jir>^ oljiL ol^jJaiJl 

Jj>i^l tLJb.- .(Drill Collars (DCs)) 3 ^ a^J.^ (LWD)) 
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J-lj>t - J j.i>Jl oLS" j-iij j_j^Ll-JI J-lj>t oLS" ^.li ^5 

^.Lj'I tS^I JtH?— ^1 V'^' LJ* -r^t^ (>-^" iJl (R&D) 
(LWD) yL^\ ^Lj'I tS^I JtH?" ^1 (>ri ^^^^ i^^Lviil JUjcl^I JiL^j 
SJixJl /^Vl .(MWD) ^Llj'I (_;-LiJlj 

. (Formation Evalution While Drilling (FEWD)) JSLliJl 

_ jLVl y'LSL" oljiVl oIa ^y>«Jl OK Ujj 

*-LLjI jJ*>«-L-lJl 4jJi«Jl jtJapSfl oJiLill j^^^ '^T^t^ o-LiU (_jA 

J*>i^l oLijJaJ ^, l^wa Ji:^ . (real time data) ^Ja^l j_ylj5>Jl 



(37 - 6) (JS^I jg^; jj /iuo jLi^ /LoLp oL-L-?- <aJ y ^ jy^. (J*^ 
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(one purpose- ^uiJufit -J^j — t/^ ioLkxjv jL«jJ 

Sbl) <38 - 6) ^ t^Lill c^L.L^ Jy S>U OjSL built collar) 

•Ojs* - i»-AJl SA-AjiI* 




ifj^^^t.iiliLWD^/5ttJ-j»M-ill^^^^^4-<-^iUl ;(37 -6) JlUi* 

^ SbVl ^ oLka-Jl Lfi J^_^ ( (mud pulse tdcmcti?) Juu ^ 

JftjL^t «^L^ J*- J? .oi.Wii^H J ''t^'^^^ cy^^ 

j\ < ji^i ^y^y auMi ^ ^ aiiUi ^ sjj^t iJLJi j 

jJ j:? .Jklilb JbJl^ (transducer) oUr J ^Is^tji Jb^j C?^' 

^(choice orifice) JiiJi ^U-^ Ia^ ^ 

5JU* i<38 - 6 jkiJl JJi ^ US) iA^i iiiU 

JftM^t J^yS . (binary data string) oLIum iJLJL* jJjzJ J.;^ 

4^1^ (4lJUJt UaV)! (bypass valve) SJLJt 

>JI vjt^I W 

J^*»J .Jt jS>.Vt JJbuj 4>jJ| jgij£5 a]b jA t^LltaJt JjUm 0| 

.Jt JjLjlU ^ ^JlDL obljtil i^I Jjbt^ ^LJJLij 
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,5^jJ| J^I>J| JSLl olilJl i^l SaI^J 




II II II 



^ Jii* jLti^j t ^1 s ^IJJI oi.lf Jjitf C)>»i 
(turbine) liiju i-J (alternator) ^ j] yJl ^IJ J**^ 

illij S^j;^ jA»J| J,-*.-r^i »i:if J-T-T^i c^ljjt 

^k^t J* t^S^^i . (depth control) ^ ^^.TmSt^I 

^^Ui .J^f (^JJI J^l J*»-ij t Jt^i ^L.! wiJ 4^\ji 

i(diillers depth) -? *LJ! (^^l J.^-r^t J** 
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J^) (pipetaUy) v^H*^' ^ '^l^^^l S-tri^:*^! 

iLjis ^ t-jj-jsl J jJs> jS tJjUi j_yJj iiL^J .Loji L2J5 

oLl>c^jj j.d>cJl *-LljI J:"?- --"^^ oLS" j-ii LJL;»- ^ t .j^^ J|-«j«-II 

Pressure measurements 
and fluid sampling 

J^^' iS^iU^ 

f-Lfc^I c*>«j oliSfl oJla Jlo j_jSXJl ^yiJl J,*>i^-iJl <zj\£ ;jA ^JlP .j_jSXJ| 
JSLtiJl J (Repeat Formation Tester (RFT)) j JSLliJl Ji- 

li-I SjiLJ LflV dUI^ (^-U" t (Formation Multitester(FMT)) ^.UToII 
iLiJjfccJl ■ J^-^ — il j-^ (./-^ (J* iai-s^l oLilp iL-JL- 

Slil) (Modular Dynamic Tester (MDT)) Jj_«-Jl j^SL^LlijJI ^j^UJl SliVl 
(Reservoir Ol^^l t-a^./* j] (39 _ 6) JS^I S ybLiaJl t(4^_^*ALi 
fiii] J-j>t— liJI ^ o ..i^"" . Characterization Instrument (RCI)) 

.4jjI ^UJl .kx^ Oljil _^i>Jl S-LIjI ^JSLllJl 

4jj-2j jjJ^^Aj»*j jIJj- .Aiix-Jj tj-Xfll J^LiiJl JjLi-» oliSfl y 

(^j,a>cJj| ."jt - 1 U? J (_yl-* oJj>kI.l.laJI J.«JLmj) oL.^>c^ 4Ja^ljj jl 

IJLa j^^^^aIl* '(ji^*^' (j^-*?^' iii-s^l j__j^Li>tj| 4ia;»-^ oL*>mJI 

013^1 Sj^i Lf^^^J t^^^Vlj iJjSLiJl ^ 
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JiJiJl SaU} .34*11 JL^ Jl tiUWb 0>i ^ t^JJl (JSltJl .-L. jl 
^Ui ^j^l iJkSokj (Jui ^'^^ ti^. ^ 

*:>tjb-| Ijjiu ^ .kJLAli fX>^i .iiiUlL 



n 



rl 

I 

I 
I 



4 



../i^l 



K — y 
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^Jl p ;51tII iis jka i» j'n,.n]\ . (supercharging) i» ^ ^aWII IJLa 

ob^jiAj ^^^^^i^kjcJ o^JjCub (3^-^^ J ■ -A^i oJLa oLJaju ^liA>u«l jJ 

.(8 _ 2 _ 6) S ^1 (_;-UiJl ^jli^ J ^Ul 
Data interpretation oUiaUI 4 _ 6 



jl (estuarine) jLfjVl oLv" oLx-^jj t^j^ t^j O^j^jj-Ufll -l^t^j 

t(HCIIP JjVl OLSUJI 0_^^jj-Lj4il) iaiJi 013^1 t5_ji>cj tS j] 
^ dULiA .(UR i^L^I SiL*!-.^!) 4j"5L*i-.l ^^^SUj iaiJi ^ ^ /LJL'j 

.iJL/iJl Ol^iJl iS'U^ • 



i._->.j 4*J oLojljt«JLJ to-Lio 

Well correlation ^1 Jajly 1 _ 4 _ 6 

.yJl cji^LoLw J (_yJL>Jl 5lJi>i\l jjvijj jL>^'^ ^} y C"^^**^^ 
(lithologic units) i^^J^iJ ol-L;»-j tj-Lfll ^ ^1 -^ly ^1 7^)/ 
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JJLLJ iJyLiJij 4^L>JI oLf:^JIJl jUiJ^ iijl^l ^\i'...'> tllSU 

C^jlj^jj' ^ j^!*^ t^Lk.k^ IJLa Lli^aj ,4JL«^L ^jJlitjJl ^1 ■/* o^iLaL)c«Jl 

oLiaj«-«Jlj (iLJjJl o1JL>tT,.. o II) (palaeontological data) i^jJ^jJ^^LJl 
o%>i^l dl .(obLiJl ^-Lis jLp) (palynological data) <^^jiJiJ\ 

J_j_J|j tiiLlSLIIj tGR LoU 4_«_^I jjJb ia_;l^l LlJ^^I 

oJLa ojAjui ' (.j^^^-*"^-^ (^W^*-! (J-*-*^ '.tM' jij-^ oljilj (dipmeter) 

(sequence ^^LnJl ^ jii^" ^ 1^ ».»>«-; JhJaj .(Jjjj^ iul ^ 

(Exxon dj^l <^ j^, (>« ^l-M' Lf* "-^ cJLi-il .stratigraphy) 

p ;1 ... tI I ^ 1 1^ ^ ... -v iJ ^ -i^j t Research) 

jJul yi^l J^>i^l ^-Lki^ (>^^ (3^1 y -^jJ (_r*^^' >=*^' 

J_j j-«JLj IJLa (unconformity) JJI jJ ^J-p J-Lx-j . (stratigraphic record) 

(tectonic iJ^iS^I oLS'^^l i>«:^ >=*^' (Jj^^^ lj* ^cyt^^ aAsmJI oI _;l*iil 
olyiiJi .oLjj-.^I -blj2 ^ ^j^'j t^LuJlj tijU^Jl movements) 

: (_jA i^blJl iil jLjt 4^J>.1l-^^I j 4***! ^^tS^I iil y»j| ^^1l-J| 

^cJa^ j_^Li>Jl 4j>tjLiil t (erosion surfaces) c-->Jl ^j-l^^ ^ • 

.^1 

,^^>bJl ^^Ja^ ^^^jl 4>cjLJI (C>J| ^jJoa^ ^lAij # 

.ijlisLlJl J 4i>ts^l 4****- ^1 oll*Jl ;yi (jj*-^l 7>^l iS 
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(^js^t jdi t jiiji jt-- jL* .(^•ii*>i ^jyj o»ui3*Ji 

.4^^ UlaL* Jl^j J[ iL^^^i 

/** (Ciiij^ S^^JttjD ^^ij c/^*^^ -^^^ ^- A— -^1 -Ji^ 

^Jipy V^^^ (Measured Depth (MD)) ^^-tiJl J**J| ^Jii.i-J 

(«AlongHolc dcpth» Bdow Deiick i ^a^JI V^J^ 

J^i ^L-*J — liLJl .^L^-VI j--*Jlj <(MD) jl Floor (AHBDP)) 
,(Tnjc Vertical Depth SubS«(TVSS)) cu^" t^i-i^l j^^i^l 



(Jt£«Ji Jr-' fc^Li C^-'' 09Bi ikilJ 4JyLlI| iiL^I ^ 

(40-6) JilUl .j^mJl ^Jtl* it-.ji- jl (Chart Datum (CD)) iii^l 




.luAiJS oUU ; (40 - 6) JCaH 

L«^^ f^jSmmm jbJ>wj .-^i j*j-a 4^j.«.»k« Jl^L (J^ljZll 1i » » 

jLT 4j^) oLWaJI ^ L|<ui: ,^,5^^ l**^ aJla , (datum irfanc) 
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C(flooduig surface) L^k^l »ji \<it L|jL ^^^^ blSUj 

Ot biSlMj (UUtJl t^»»i^i Os^i 

tfj7..< W ^^JU ^ ■ St..* o^^i^l ^. 

.^biJi ^1 (structural movcmciits) 0*1^ ^aJt 





-2500 "^^^ 


1 ^ 








•2500 ^ — * 


-2500 










■2600 




H 






-2600 1 


-2600 



Oj^i (oVl>Jl ^ ^^ . (los response) J-»>— ^1 ^tisr^i *^ ^ j*M 
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jjj-jJjJLjj-JL) Ji la ,» " jL>tJj Oj-^ JJ tJajljJ » .,<a ji jj-lil 

.J-/ii>i (palaeontological zonation) 
:o-'L-.Vl ^ iJjJ JJUi OjSli jS t(liJl^o 2 ^1 

.^Ua5j\l j] OlJiiJi iS'Lk^ t^L-j- >«j 

(type log) lii J^I iJjj iuJyJl J*^. 

j^^^SLkj tisLl^ isjj j_ylp J^>t^l IJLa lij .^Slaul! J-sLS'j (^yia-o-J ^^iiJ 

■iy*Jj^ jL)'^ 013^1 ^jia^ Ji^j^ <-:-^J lil tUajI J^UlJl 
Jj- C-J>»j jl (_y3 i^jlJl f-UJi Jjj-i tJ^>Jl (_y3 f-LJl J-i>J iaiaj- 

Lkl y IJLa j (42 _ 6 JSLUl) TVSS ^1 c:^" JyL^I 

. (structural correlation) 

oLLlJI JJLo i^iU^J oLojLw iijl^l ob»-jJ Ji tL^LLo 0^5" lij 

oI^JaJIj 4*:^jjji*lJl ijL/>jSfl t^L-i\l toLij-iJlj oL^iL^aJI 
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■2500 




M 












-2600 



Mapo and sections ^UJlj JatI yJt 2-4-6 



jJji { ((worlcstation) 4£km ^0^*1 .^It— 

,4*L-ilj 013^1 i^U- i-Ai- io:SL.L*Jl ^ L*^- jLuVl 
.^jlj2^t ^ ^■■ ^ >» 7 « (realisations) 4lLf Of 

(tjlj j! Ji»- ^ Cli^^ ^^J^ ^ ^■-7 aJuUji 

.(cross-section) ^^y^l J-»« ll* ^kii 

. Jil^l ^ ^kUlj 0I> ik> (43 - 6) 
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reservoir tJl^iJl ^ j (structural maps) ■ ■ ■ ti JiJl 

\^ J! ^ SaL*j .tJlj*^! jij^ ^^ *if^ j» jtfVl itJijiJi (quality maps) 
. (draiuase unit) j ^\ ^ 4« 
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^U-t c*»*: j_^iJUJI t^y^l t-j^ ^>*jJI 

-L^— ■ 4^t ^ *J ^^H^ .^^'^ ^ 

tJiVl ^ (^^^ > I *mI>II *iL (dip) J**Jl .LjaI^Ij 

.(^ji— Jl 4^ ^ (^JkJl (strike) •I^.tVI 4^ ^Ji^*' 

i JtJi ^1 ^jii^- .L,Uki-.l (44 _ 6) JSLiJi 

(UiuocUirics/tarscts) *JixjS\/^\j\ — Jl Jl^ o*Li*Li: JaJk^ ^ 

-|- >J 4- jj*** 

— > J C* -s^iW 

TD 

4722 ^ ■* jli 





.V>JuJt<i^^Ultjikl1>t^Uii^t3^^ ;(44-6) JC^ 



g?3 
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(isopach.) Aji^i^J) 451.0^1 j! (isochore) iJjiLlJ) ^SLo^t ^ iS'U^I 
t^jL^ -tjJai- - J iil SJL-i. ^^LUl ii-U-JI .(45 - 6 ^0 
(Net Chi Sand ^UJI ^^UJI J-jJl Ji' ^^'Ul Jl 5i:U| ^L^\ 

(3-7 JS^i jiiiO (parameter maps) J>L**J| Ls\ ji^ j] XiL^^M 

^ (trends) oLj_»-jJ _r4-^ '*^^\ CjL»jJljl* jLt Jj-v«j--J1 0^^-^ 

J[ .(uncertainly) liLiJi "^j* u^L* i^ji^mZj tii-i*Jl l-jjIU 

.^Ul J^l^y (2_7) 

^i_j*Jl Ji*: J,— J iJU* 0\ ji*-JI tdJJi ^ Xij'h^ jr^Vl 

jV^s^ iiJl LjjL '^Ai-li; W 5ii*Jl jtLJl L-Jda:: jJ 




,lJiliHjJJ^UJi;tfU^| :(45 - 6)JJ:iJl 
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Net to gross ratio ^^U*-)ll Jl (^Wl Jj-^ 3 _ 4 _ 6 

A^ ^ ^ j\ i^jla*! V OliJ? Lji; jliJij iiiJl oUlji- 1^ 

SijJj^ ^ij-^ i^L-^ oLiJaJI oJL* (^_^^:^ *!/ -iJ -^'j-* 
f^gLt jiia^ . «{noii-rcBervoir intcrvals)> «iijLi- J-^l j-i-S" ^Lt J-^^-^-; 
^Ur>l) lisCJl i?U-Jl ({net) ^^UJI) il>JI >^ i5U^ 

.(N/G) ^Ur>) Jl ^U-Ji V-i ((gross) 

^j_Li^L ^^U»r>l J! t^U^) AjJL^J ji^Sl 
L+UjU-j ^^--kil jA*^>l ^LL (^1 jiCiiil ^ 

jJiJi ^1 yuJi ^m..\»\\ oLj^ dUUj t> i.fa; 











.^■■'''''^^^^'^'^^^ — — — 


20' 



I I N/G = 15/20 = 0.75 

r 1 



J-^li JL»- plJli^l tUU i*^T J*^ (;^*^ Or^ y.lOO) 
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a-i^i Ot JL* ^jVl J^l ^ J^Uil a^l ^ 

.(48_6j 47-6 0^^\> 

((microlog) ^^j^^SLUlj (Spontaneous Potential (81^) ^^IJ^I O^^^h 

4ll££It 4jL;.1^| ^ ^U^>1^L L:»-^^^ SA1ji-«J| jji^^i ^ 

^) ^L^t ^j^lJ LajT . (neutron I05) Oj^^^^ij (density log) 

ai^UJi J^1>J) ^ j^,L; jLrj iij ^ijiUJl oli^iJl ^ s ^L. j^Ur^i 
4J*jJ c-i^ l^J L*^ (^jiLUl cLiImAJ 4i^_^AiJ| cLitLS ^ jf (ijjUJi j^^j 
((laminated) Ui^l ^j^^l ^ ^ _;^LJI c^li^Jl ^LJ ClJ obTjJt 
4^L-^ ,rt< 4JVj 4iJj J'^^J (^'^^^^ oLlJr 
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'1',',', 
1 1 II 
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3^1 1.4 
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^ ^ (iijU- j^) jL^ Jl (*:p. /lOO) 1 ;y W Sjr^ 



API 


100 


3-J 




I 






100 














1 






200 












1 











[ZZ3 a-j 

„»i-.j>kS50 J-jB^ 



.UU Ul : <4g - 6) JCiil 

Porosity ^UmJI 4 _ 4 _ 6 

.^UJI jky Ji^ 4^LJJ| oliLJt 

(Oogguig tool) (^yJl J.-ji-Tti ^L>! J^IaJI ^ ,;r^ 3. H 

^Utj f^ja>»^\ oUL^ ciJLf k^l .^l^^lj oljJUll ^ ^^jj.> y^j 
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,(49 - 6 JSliJl) 

^ Silk)! - ik^^ LiL^ lii^f i^y.^ 4il££Jl sUf 

S^U^l jf aJLMu JSLiiJl ^ .JU J*liJ .JSLiJi ^ 

^ iSUiJl ^ L*^ ItL^] JiiiS ((CompUin scattering) Oj^jS 

^^A^^^l L.L> i^I jLl»- Jl;^ J<' ULl^iL. 
Pb = ft* + A«(i- *) 




. (Formation) j£jih alsf j-LI : (49 - 6) J<Ji» 



230 



1*5" i_^L-»-j <jjljuJI L-i-JjJ SjLp^ 'LSj^^ oL-Li 

^ Pma - Pb 
Pma - Pf 




m. jIb- .w n 1^ ^j-Ilj i(BOiiic) ^^"j-^lj i (neutron) djj^j^\ ^ 

ft-^Ji^^ 5b! ^r^-t^^ , (Nuclear Magnetic Resonance NMR)) 

OljjiJl jV,h« .l4-^j<j JaiiLj J^LiiJk ^ L*_,j*-> f-LJ^t oUj^^j-Jl 

jiJbJl ilJL*; J_L*> ^^-^ .^B b^ll jLL)/l 5jJ II (^JJ il^LLi\ 

Ot Uj i JiLiiJl C;rrjj-^l '^^.^r jrr^ *jt--J Jl ^^^^^ 
.•LJLf A^Luji i'U^ljbLa oLoJkj JxflJkj ^LoJi 1^ ij3f-^ i^j^^jjJUfJt 
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*-L«Jl j] ]aa',\\ ^ (Jj^-*^ r^^^ ^J-^ (J*' (ji^JJ-^t^fr^' •--'^3^ ij^ 

.4-s^i>i^ ij>iL-uo (^LJLi jiLliJl *.'5ib>j| 

OUiJ J.b. JSLi; Ji J>^l Ji 

j_^Lij iiliSJl JuJ^ (>^^ .(v"^-^' iiliS^I j_yaii*i^ jilt^iJl 

tjlS" lij U-j t ^y^i iJj.*^! a^jaJI ^yij 

.^L-iaJI ^ js^t^ ^J"^ ^"^^ (1?^ tia^ 4-i*oL-k*Jl jjjjjj^l 

Hydrocarbon saturation ,^jj^jj-U^Ij ^U^^I 5 _ 4 _ 6 

0 ji^^ Jiifi- . 0 f-UJJ 4Lob»- cJLS" oLj|_j>Jl ^jS 
fU\ ^jAj .LIS ^ tOl^iJl ^ fU\ ^j] S,i.„/»oll O^^^jj-Lj^l 
(Archie) jj^ .^jaL^\ ^ ^1 y j ii-^ ij>jL-uo oljL>i^ y tjjj>t>t>i 

.(51 - 6 JSLiJi) ^y L^l ^Ul J l» ^j^L^ J 

iJLJL; (^y-iL-I .U7w7 ^UJJ J-«L^ (conductivity) (c) 

Jill \ (rock matrix) oV) (<P) a^L-^I ^j^j (C^,) ^L^aJI ^Lo 

J ycJl m _j JJUaJI jyiL*Ail ^ ^1 JiLi J t ((fractional porosity) 
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<>jJ&1ji ' - * - ■ J -•- - ■ l> |_^T ■ ^ . (cementa.tion exponent) * - - -r - • h j_^L 




,:,l-*.|^^^ljLi)ljjy :(51 _6>Ji:AJl 



^ kiJi ii^i^ (Jiu j^) •Ui o-ijl JLi* *;! ik^^ tL:u 

ij^liii Uli* .Ljiij J-.L>- o)}i- i4*J (C,) i-iibJi Ji: i|»L^I *-.jJki> 
t;->)! (electrical conductivity) l^^^^j^S iJiUl (S^.) ''Ul. ^L-i>l 

B (saturation exponent) ^^W-^V ^ ^r'^j ^i* »LJJ j^_>>-Jl (►^•j*^! t>^^ 

J JJJjJ toij-i-Ji *!/jL; ^(formation rcBistivity) i--»jLiL« 
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j_Li>t 5^ iC^.^jT) js:^! VJ^ ^ 

^1 nj ...,H ^! m t(_^.^jl) {water resistivity) *UJ) ij>jli« ilj*, 

^ »UJl <^jLl> JL^JL^ i^j-SL^ i^^LJJi oLiImJ) jI <ij^\ ^T-tS--^ • 
JU^ ^ ^^Li: j! ♦UJL oyJi o!sL*^l 

iJiUjI i^jj t*l*JL ^V^V' -J* '^Jf^* 



-L;-i*^ i^^^j t jiliiJl Ir*J^ ^-JL*^ '^jri .f^l 
i"i ■ ./» .{laterbg) '^j^*^ Ji> A^^jliJI 5bL J.-k 0 j-UjJL 

^1 JSLliJl ^ jj^l Jl* jLdl ^ SiiSl 

.(52 _ 6 JSCiJi) f-^ JL' >b VJ^ 



It 
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.^LiiVl ijLiiS'l tS^L» (•j-dl (Induction log tool) j_yaj_^>ijJl Jj>i^ 

jLJ Lajj,Aj ^j^J J^*1iJI oIjLj JL^ji **t**J O^J^ 

^'Ll; \ SjLi^l t (Electro-Magnetic (EM)) ;i ■ ... ■ 1^ ; ^^Ij^Vl 
i^LJJ L«jL: ^.....la^it^j^^^SUl ij^j-Jl .DCs <ji'^j-iJl _^i>Jl Jlj-isL 

i^LJl ^1t;t,^I (^^SUj |jJ tJj^LiJl ij^jy^ Q:^^^ ^^^^^ JJLUj .4il ... o II j 

iiL^J .JiLliJl ,yo~J> lAi^ oUL^ j_yLp 4*>ijLi<Jl (_;-^ t (array devices) 

W iial:^ ^Ul JuJ^ (>^^ (53 - 6) -^^ - jLp jI 

^j^l j^^j ^ (Interval) J-/>Li iLij^Lj 4^jLL«Jl Lfj 

Permeability (S*>- Jji 6 _ 4 _ 6 

^1 <Jj j ,.,11 ^LI j_yA (formation permeability) jXJiJi ijij-i^ 

jl t( ^LjJI Jviiil 4 _ 10 S ^1 ^1) ^1 jLi=-l jl OI>Jl ^ 
jLp Jj-*jj (J-"^ (j-*-^ ^^^i^^ J"^ '^^^^ ^^^i^^ (j^ j-iiL^I j^LiU 

^^^^SUj .J^Jlll Jjju ^iijj ^^4^' iuLs^l .^l^l 

.(54 _ 6) S yfcUiJl (Darcy Equation) (^-.jli iJiL*- 



235 







Ji^i i- >i- (Rt) 
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^tjut ^ : (54 . 6) jCAh 

oLiiLS ^ ^ ^cnncatilc intervals) J-^l ^1 >tr^ <>^^ 
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<yJl >J ^Li) iiU--Jl ih\ ^ ji^ij ,f^yiJ\ J-^l Jbl 

jAj ^ ^ •ilU->Jl sbt . (calmer tod) 

Jlj^ ii^t ai:^ auLtt a^:^ tsu^j ^.^^ ^l- 

OjJ&i^ -" V .^sr^^ oL^^^I) (mud solids) iiiL)! 

,5ii^l Aj^rj t> iiiWl J^, lii >^ ^ i(JSL!J| ^L- 

fj^j^ ^ ^^\J jji^ c:->>J crflJlltJl ,>*jJJ iiki** 

Laji^ (^yLtJl J^LiJl Jj^ J^^-^i (jy^ 
JSHUlj 55-6 JSLlil) ii^Jl ^^bJLj ^ j> J^l oL:*^ Ji*LiJl 

,(56-6 



^1 

— — — ► 




.llikh ac-f jJLl ; (55 - 6) JCiH 



»Li- jL^\ .i ■r«i .^iji"! (^jli J sb! l! Li ^iiU ^Ai: J-Ail (4 
^^jjJUf^t oi^yj^ (magnetic alignment) ^^-JtiJLjl wi^l yll (relaxatioi^ 
^L-Jt t^yjj^i (^J^^ Or^^ *J^\ jr^ .^l— Jl 

Otj^^t fj^^. *i> ^ J?" <ri>?^ i^A^ ^|Jii»:-.L ^LJ ^\ 
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Quick look evaluation jr^ 7 - 4 _ 6 

J) 0 _ 4 _ 6) ol^l ii^^l c^LU-Jlj o:^L^-Jl ^Uki-L 

,^ yL» ^ C)\y^ t(5 - 4 _ 6) 

o^^L^-Jt ^1jl;^L ^^--i: jLi. (57 - 6) Jil-iJI 4^ 

^] j^^t ^1 4JU L>L^ Ll^! L^I'Jl^ 

.^liJl ^ UL^II 4£U^| .UU 

t^^^J^ iJl tk— f-^. - 2 

a^L^k w^L^ OUIOB) ^ ? L^i 
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.^L.i)/I ojL^ (5 _ 4 _ 6 S (Archie equation) j^^ijl 

iiiJl JljLoj tLojJ 13950 ^Lij-jl J^^ iJ - 4 

^.LJI ^ iiilil (_;-Uj"j .^y^kJ^ T"^ t,^"-'' 

IJLa .jilliJl 1^ t^Ul iULJl iiikJl iLi^l i^jLiJl 

T^Ai tJL/iijl 4-«JLi( -Ljrjj -^-A^^ ^^j-^ Ol^^iJJ 

Integration of core and logs oS^huJlj i^^^Ul J-al5i 8 _ 4 _ 6 

4^LU| oblxJl JJLa oLlajc«Jl V-*" (^j^l ^t-^yclVi ^L^l -Laj 

^J^-s*j jj:>- jJ^j-i:>- ^^A*-olJ *-LlJ Ljjo|j.>Bl^| tojijijo ^j-^^lJl O^iLjci^ij 

Jj>u^l o^IJ^I oLubL^j LbLp Ajui^ Ojl^ .LaLp 4x^1 (J?^ J ^^J^'j 

Jjis jjip c*ll (imagelogs) o'jUi^ oLfll ^JLjcJI oJLa 

jl JJ->t:Jl <JLp (pixellated) sl_^j>t^ i^jLLo ^ ^j-s^l o'jLyt^ 

192 (array) (J5^ ij>jjLiJl -lIj^ .^ijil j'-^ (yj^ jij^ 

^ 1 a o 7 a c*^ jl LoJ 4_pjjj(electrode) ij^^iXIJ j] ,Sj^ 
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^1 0-1 ^ JJUJ i*J .(58 - 6 JiLlil) ^1 jl-Lr ^ J*i-^- 

^j,^ ^JJI (^tj J Lj j-^ J (transducer) J 4J 
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(59-6 JSLSJI) JL* Vr^^i 

i*AL-Jij L^"ULpJ| JbJ^ jJtil J>i^lj fcjil^il Ji- 

.^--iii ^LUL ^LJi jJUiJi idDi Ji aui 

,4^L25t oL^La^L L^iLlifl j^^^Uj V ^1 it^M^\j fjjjiM UJj jji,^^ 

t^^^^ ^ (thm-bod cvalutiaa) 
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Volumetric Estimation 



cjU. .^j OLi-^j-l* ^J-itii-J ,c»jjJl ^ ^jt*^ '(j^^ ^'-'-^ J-* 

J5l^l ^Jici^" .Ji>Jj iLoLiJi ^_j/jSL/i^I ^JiJ 4.0, ......llj iuLUl oL^xJlj 

VL^U^I <A2^\ oLkj^l tol.Lvi^Vlj tVr-^l oljiVl ^L^VI 

l,i-L*J tjl^J>cJl jj^U^i- oLjJ>-jIJ jj-i*>BlU jj:>-jJj-i>t!l ^i^jAlIL) ,_^i*I«Jl ^Jj-jJlj 

(Recovery Factor <jJyui\ SiLjCL^Vl J-«lj-<^ ^ J^^' V"^?^ 

.jLiJij ^\ cS-^l oLJlS^^ dUi^j 
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Deterministic methods LjjJLSlil 1 _7 

^LUI ^".r^r' Ol.irn ii klJLS' j1 I— Ijj-^' Vjlt-'n II Cjl^ 

.UuL^I J.A»JI oUsdyi jl* ji"^^ 



STOIIP = GRV-il?^— (stb> 



;v 1 



1 

G 

UR = HCIIP X Recovery factor (stb) or (scf) 
Reserves ^ UR - Ciinuilative prodiictiou (stb) or (set) 

ty\jL^ j^yM lift -t^j^ifl J^i^l 4^ Jj>«Jl iliiJl 5ro//p 

.(ijL* It-ji 15 ijlr 1 t^T) ^JaJi 

^^*J^I (.^«J| IJL* ^1 i*L-^| ^ ^j^l ^L^l ^ 
OLS" i^t *^JLf J-i i^Li* <it ^[ ^jJaJj (stock tank oil) Oj^*m-JI 

.(initially in pkcc) ^^ji) O^^l |^ 

.^j'Jl OliUJI Jliii JjU^ J* G//P 

.(GIIP)j (STOIIP) 

0L5UJI *JjVl ^.t^r-*^ J^'^'^^J i-VJI 5iUi--*^| 
i^Li*-*!/! OjS^ '25^ t-^"^' fcOliwJI n-«*JI (>• jt fcSjljii^'l/l 

JjL*Ji J-,ffLiU (Gross Rock Volume) ^^L_>-)fl ^i^viJl GAK 
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ORV = ^ (ft?) or (acre ft) or (m^) 

^ >J1 ^ ^(aJUr>l i^U-Jl) J^Lili iJyLUl a^U-Jl 
. JtiJl Jl* jUJi ^UJI A^ J> J* (NOS) ^Ul J- 



owe 




owe 



^ (OIIP)j <35TOIIP) w»L^ iiJic-Jl ^>Vl o'iL.bLjl o-tiy 
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^^^^^ ^j^^-^ -(.f^-?^^^^ Ti*-^-^^ (J j-*,d>cJL! ^ 1 g ■ - ^Ij ouj^I 

The area-depth method J*jJ1 _ i»-U^l iSj^ 1 _ 1 _ 7 

ijjJLp Oljj- ikjjj- jLijitjo j|-«-p (J-^^ ij*''^ 4j-L— «Jl (__;-'Lij 
t5j-Li jLf:^ jjbj t (planimeter) ^ ,.,o oil ^l-Lki^L 11a .(2 _ 7 JiLiJl) 

0^1 y Laj:lp t^^Li il ^1 J ^L..,«-Jl (stylus) ^ ja jI-u 

J-«jJl _ 4j-L-^I Jj-Jjj t(2 _ 7) J^^-iJl ^H-^ 'J-<^ 

S-bl^ ^1 ^ L-L-I t-i Ji \ JaJ . (area-depth graph) 

XjU^ J|.«-)J| - 4^L.^I 4i^iU^ ^ a-/*^ ^_^l>^ J^ J.sA>^ 4^Ll«Jl i^UlII J-s^J-) 

o^L>i.-Jl ;y> (gross thickness) (H) i-JU-j^Vl aS\ o ,., II Lu_Lp lij .Olj^l 
oJ^LdJ j|.«_)Jl _ 4^L.^I A^oj^ (J^^ ^tr^*^ jW^i ^^^^^^^ ^^tM' 

OJ .jj-ijo^L«Jl o5jj-j_«Jl J j->T j,j9 1 1 j,-j>cj- ^ . la >cJl 4j-Li— «J| (_JjLi-ij 

.(_yjU-:>-Vl _^j*viJl (»-^?^ ^ ililll (__;-Uj (iji ijJIjJl ip-L-L^il 

oLk^_^i-,^ (STOIIP) i-^L^ i-oj'jUl ^Vl o'jLoL.-Jl li-I 
oIa oL .(^iLJl Jviiil t4 _ 6 JSLUI ^1) ^_^L^j^l p ..5711 

IJLa ok lij .Ji^l J-«L^ ^ Ol^jiJl i^U-- 

.(2 _ 1 _ 7 S ^1 ^1) 4^U-JI _ o-L^I 

(blocks) jl oLil3>iJl 4PjA>i^ (jip A 4Js>L**j j^^SUj 
oUl^i- p ..57 oJjiia-Jl OK iv>Li- tj_yLojJl ^1 ^^1 a1\ .a \ „/ta\o Ol^i- 
Lii5L*j tJ^>Jl o^L«-«Jl ^^lij oVb»- -^^Lp (__;-'L*j ij-L^ lS^ 

Lj.»^-L>ti J l^.^.ai tj»-*AJl 4jjL-I>i t (sub-blocks) - Oj5 (^^ij iSialAjl 
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The area- thiclcncss method UImII - ^ImJI 32ija 2 _ I _ 7 

^ <NOS) j^liiJl J- ^1 il±i>- iSiU >J| ^ 

^ ii: J-U J^U 1 jXJ\ <3 _ 7 ^-^1 JL1*J| ^ 

.(1) S-Ml 

i^UJl Oil* («iL^^ ^ •J'J^ jnT.MM jj^ tj^^. ^J^J 

U-ijj iS^jlm SJLl^ c>i.lt«i» ^|jL>mi^L 4l±ij»J| sLaII ^ *ot_^ 
«^U* J'j (iili^ J.>^ (>" (analogue) iJuUJ oi .lt«» 
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gjyj j5»JLi (^jjJl ^h^ii i^/jj^l fciil^l 4^ .<2) 
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.(•LJI ^ iailJl j_^U; Jj- jl t jJUJi SlliJi ^iai: t±-5- 

J-»jJl tijL— ^ isj-iaj- i»jiLL>t^ iS'U-L- ^-^-^ 0*^1 Lii^Lftj 

^ (4) ^UJI ^ J\ ^ ^ A^[:}\ 

ijLlSa*-\l ^yiJLj Ijj^ ^yiS^I tjlJ-^i*-! J.*>ei*-i^l 0 j5Ll- 

■ll.oll jLfk\ ^a.,..i Ol^jiJ U-ij-«J ^-Lkl^l LJLlo iia;^^ (.j*j>«j 

tJ*^! (jiJl JSl ^1 ii-b \ 1 4JI1JI 2 y j-^r- L*^ 

Expressing uncertainty (aJLjSj^I) JjLiJi j^^^^ 2 _ 7 

JJLLj iOjijlj>^\ .-jt^U ■ ^ H 4^j.«_S' (_jip JJLlil IJLa (_^-Lg -U-Iaj .o^J-dJ 

JL>^ ^Liap\ Ji-jJl o^L« y dLiJi o\L>^ y dl .oLJaxJl 

OLSUil ^y jlJJlj (STOIIP) OLSUil ^y Oj>«Jl iiiiii ^.-LiiJl 

^^*S3I p ..5711 ^1 a:] ^ t(UR) VL^I SiUi^^lj (GIIP) ^^jVl 

JLu^l jSj .dLiii JA^Vl -L^lj JUi^-jU 

.Ojyw ^ jl <*5L^ (_;^^ t (STOIIP) 

iiai- y <pl-Li\ I-Lj^ ^^W^l S^lwT,^\l ^y JJLtJl JL>ij OjSLi -Li 
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^^aJ^l ^i-i'M iS'j^ (J ^ i:^UJI -kjJ^ ^ jij^ 

<j;L^>i\ ^JS,!^ .Jr^j AJiL^l oLii; ^iJLi.i-L dLUl JU«J 

jliJIj OliUJl ^ Oj>*J| iiJl ^ ^,_*dLJ 

The input to volumetric estimates I^^mJI k^ljjJSdU J^jJl 1 _ 2 _ 7 
JLi^Lj (1 _ 7) 5^^l LiJL. 1^ .^L-»J Ji-JJI oH^Li-* oJJ 

N 1 
STOIIP = GR V-05o— (stb) 
G 

i:**-^ Ji-i Ui dUJi J\ iiU>Li ti-U*Jl ol>,n» ^iJLJi 
jU *j '^U^ i J\i*^ iii^liJ .oL-L» I4J ^ ^1 JInJI ^ *lj:^-bU 

ii-lU) (^*iJ) JU^ J*W-V^ 1^ 0\ i{0.20) i^UJl 

JLk-* iO.lSj 0.25 U-ft JU«Ji 1^1+; OjJ^' -Lij ^i/j-iJ* 

li _rJL>j jJ j^^l 1^^^ ^"^-4^ jj »c-4>T i^rJj oL^l^l 

(Probability ^^Ul^I iili^ ^L" J-U- iJ"^JL. J-U. J<] dLUI t>* 

JiiiU iiliS" ^L: -LJjiJ i>^^--iJ iDenaity Function {PDF)) 

.(STonp) ^j^} oisui 
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^Ijj ^ 4la.... I o^Jl j[ .klLlJl o'VL^ ^ jj;*:!! (expectation curves) 




. J5s. ^ : (4 - 7) J5Lljl 



Probability density ^ jXJI oLi^^l-j yUs>-1ll iili^l 1 - 2 -1 

functions and expectation curves 

tJ^jkJJ JU^I ljUi ^^jw* ^Ldl JJU- JjLLs JjJaJI o^^UmJ (histogram) 

ijLl-^l jI^Lij I -.1^. jT >^ jJcjj tjl^^-^JLil ^^jJlJ ^^^um^ ^^LjJ j«— — 'J 

oUj^I ^jjj t^lj ^j-w L-Lifl cp*^ .(5-7) ^^^Ji^\ 

^1 L^-a-^A^ ^ "ifjb 0 X-axis cjb*«JI **:r^' cJli" li^ 

.(A";) Sjlsiu* i*-4 
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. jlL^V* aisa* : (5 - 7) Jfi^ 

100% JUl^I iiULufc . JT^ J jL-^ j! ^yti^l dUi 

.(6 - 7 JSLUl) 
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jl ^j^l <J15LJI ^ JlJJIj ^j^l OUUJ) ^ OjP^I 

<MjiCjuJl l^jk£'lji)) JUi^^/l oLi»«i>B j] a(probabiUtyof excedencecurves) 
i^i*»i>B j--jtiJ) ^j^l li* .fl(rcverBe cumulative probability curves) 

»jL,flii-*l/l 4 '{expectation curve) ^j^l 

jUJi ^^1*^ Ji^ij VLh^ ^j^i t/*^ 

oLk*JI oli Jji*JLJ LWi iJL^) dLUI jIjlnJ*^! 

(x) jSl^ 




jdl ^^Uiiv-^l iilifll : (6 _ 7) Jiliil 
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0 100 200 300 400 



\ni.\<i t^Lliil 0-1) J<-iJl ^ 2j 1 Li^ Jl*. 

1 alUJ) »<_yi^l -kiJi ^ JijJ>M jl^ jUl^l /.lOO 

^ .(220MM8tb ^ Jil ^ aOOMMfltb JiVl ^) ^^jVi 
Ojj^>-«-Il .Widi JL^ ^ (^3^ ^ oLlifi 2 i^bJl Ji*: (^^pjliJt 
*iLtJl JL;^ ^y^ii^ I.,..;7 i^^jVl OKJI ^ 

jUi^l Jl*j (^JJI i(POS^ JUi-l tJi^ J-Lii 

J^t jUi-l 3 iJLUi .J*ia»yi Jl* iib* iti: ji^j 

,35% U^Ui- itiJi ^L5o_li JAiJL LAii^ iijk^ (^\ t65% .jl^ 
130 ^ jtft ^j-J il^si-^ i.>S^ OlS y ^ 

tjl ^ ^Ls^J ^ (85%) jAiJL yu S 4 iiUJi 

.<400 MMstb ^) W W ^ t-i^ ii^ 



254 



Expectation curves for a ^JlLLiSy ^>JI • 1-2-2.7 

discovery 

ip^^iUAJ .fU^iJt j^Li^VI i*J i^jL, il^; J5 ju: .Iti: 

.j^ljT jUi^l 50% = ^jiM j^jS 
.j^lji" jUs»-l 15% = ^"^^ jiJkfi 
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aUSL JL>«JI JJUj" JjJ lij 
: «(expectation value) ^j^l ^JJ^i^ jSJ:Lp t(JJLlJl JL>i^ SjLiJ 

tj-^'i^\ (_y*5'lyL!l JUj:;»-\I .j^^SL«^j ^y„ji>w^j -lS'Jj tJ-«JL>tjjj -lS'Jjj 

. 66% J 100 : jSy • 
. 33% J 66 : J.*i>-« + -i^>« • 
.0% J 33 : j^^SU-o + J.*i>i-« + -i^>« • 



(annual reporting requirements) ^j-SiJl .-jt-lU?^ tLJ^jli 

(Securities and Exchange 4_;_SLi^Vl JiL^lj j-^Vl ^ t ^ a ^^^JJ 



.oJS'^I L^jLIsLi?-! 4i>t— Jl iaiiJl olS"^ Commission (SEC)) 

^Ij>>Ia«Li ^1 y^d' J jt"--^ (J'tr^ oiS* ^^AJI ^ JjJjJl 
Lj^" ^yfc ^\ oIa iijy jjiJl iUaiiJl o\Ui5-\l .plOj p50 tp90 

.^j-LkJl ^JjiU t JljiJl (jip 30%j 40 t30 

Expectation curves <<,<■) ^ CjLi*.L9 2 _ 2 _ 2 _ 7 

for an exploration prospect 

4^LAJ>tJ»J 4^L^I 4jjLL«J| (^jlJl LaJ^LP 

t«^L>ijJl JUij-lB JUjl5-\I 11a j_yp-b .J^)/l (_yl-p O^^^^jj-Ljb 
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jVfS^-wj fc70% JiiJ) JUi^l OjS^, i30% ^l*JI JUli-) (JLS' li[ .^^j./jjJLj* 
.(9-7) JSCiJI ^ _^Ll5:i-| ,yXJ ^jiJI ^^1*^ jiiiii Cjt 

jsCJ ^^Lij-Vl ^jiA tojL-i> ^1 JUi^'^l jj*^ 




0 1 1 1 1 1 1 1 1 1 1 1 1 1 r 

0 20 40 60 80 100 120 140 
L M H 

(MMstb) 



.^LlSi-.l ^ ^> ^ : (9 _ 7) Jiliil 
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Generating expectation curves ^ ^\ cLl9«l4 ojjj 3 _ 2 _ 7 
U JUi ti*SLfJ! sjUi*-Nl (-jL**J J-^-^I otjUL*-. J| oi>«JL 

UR = GR V-0 So i RF (stb) 
G Ijo 

(Ij! j^^SUj (_5jJ! t Jl>»^! j«-iJ ji-^ (parameter) J^lj^i ^^S" i—JJaij 

^^li) l-fL^ LjLs^^I ^^-s^ t LJa^ '^J^ i^^^^^ 4^^^ 

flL>»J! (_^JL* oJL-s* 5-L>«-e ijAiJi ijJ-S3l ji iCa^j-* ii^Lp) 

^U^l jjL*^ L-iL.»>tj (yj x) iJaiJ! i-^-ii! j'-r^l lll^AJ .(i*JL« o*!!^) 

: (correlation coefficient) AijI^I J^Ljwj (a^y) ijij (covariance) 



n 

= - ^'X^ - ^:^)(yi - ^ly) and r = 



V.M .^V/ 

J = l > 

SiLpj ^) t-ir Jail ^ (_yJ[ <^ j^-iJ! jj-iJ t -I J + 1 r i*-5 

.(>■ ^1:^" i.x SjIjJ ^) L-JL- iijl^" iJLJl ^^rt-i^j (r dJJI^ tx 

r = 0 Ia-J j^Jij •iSy'^ ^^^^ iiJJa^l r IaJI UlS^ 

oij^j_« 'LkK.JLiI ililj ^j-Jtlli-* tl) j-^ LjsJULA . ^ - ^ ■ " j j jj-Jj.;*«.L«J! (1)1 jjij 

J^L»«_- k^J-^rj l^i • (Ic^st square fit) oL<u_^l ^^i^l iJijLLL* iLiil Jijs 

The Monte Carlo method ^jlf 4 _ 2 _ 7 

(Crystal JLl«.j_^b J ij^l>til! oL>i-«_^l oJAjl**^ aJLa 

US' ti-^j_o.UJJ Ui^ .«(@RISK) dL^jj J «Ball) 
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0.04 



0.02 




£0 40 60 800 





1 










5.5 








■t 












0 










0,25 0 


5 


0.75 











.^jlfcJjl J;to ,^jpA^\^\^j^ :(10 _ 7) JJliJl 



(Jl^iJI ifU-J ilaJjjJl i*-iJl fjiJj id Jl 0 jV^) jtJj -lailii 

i*J Jl* J^j.^ Ob*-iJl .^^U^>t Jl 



,jUj ajj. 10000 Jl 1000 j^j. 11* jLh^ .ijUaJl J*JI iS'U-J Sjl*-Ij 

iiT-s—. Cr^-^ ^^^^ ^jLimi— ; .ijjL-i> ^l^i tl> Cr^-''^' 

:y\iJI o^j^l 

AT 1 

UR = Area X Thickness x— 0^^ — RF 
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-LIP iaiiil ^_jiU^Lj li^y> t(rb/8tb) ililii (j*^>^l ji^l J-Lp b„ 



b-LP _ 7) JS^I LJaJa^" ' SL^U^ Jjjj" 

jij^S c*j ^^J'i*^ t— 'yi^ tjt-s^l oLpj-«->c^ ilj Lais' a/i ]\ 
tjLSjJ j^j-^-ftj .oLS'LswJl ^J_dj ^ ^^^j-" (j-^-*^ ' ^-^J 

J_j-^ lij toL5'L>wJl 4j>t^ Lxilj i^j-^ (>^^ 

iijly ^|j.>tLL-Lj JjSfl J jj»*:u_L! Lslj-^ ojLl>wJI ift-^ilLj ^^LiJl Jjj»*:u_L! 

Oj-So 01 01 o ,^ (>5^ tJJUi ^ -Ljl-i-^ ^LiiJl j-p 

tVjLo) ^LJI ^ JJ--Li J_^^^ jSJ i-^L^ dUi 
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The parametric method Uj^UI 5-2-7 

J-jlT jLiJlj iiJi ^Uii^*SLi LfrJL;-^! tiiLi Jl* i-jUJl 

OjJLm ^llj ^1^^*^ ^ iijjMi V-:^ J^^ ^1^1 *J^J^ *Z^^ SLf U.-J 

jH#iJ Ji.>4^Ji v^, (^^Lij li^-^L 4iLUl UjJL- 

S4Ui«,!iJ j\Jj wijUii) J5-usU iv-UiJi oV>**iJl j^j: j! J^I 

j! ,^».ijJl 4iL>t{ UijJft)! 
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JJjLif t (standard deviation) j^jLj^* oI _7*»^^j (mean) Ja-«ji^ Jj--JL" 

; {independent variables) Jlii". ■* CjI ^1* iJtil JLtljil ij^*; 

Sums (say Ci = 
He = + 

(ijijjLiijl iZjLu^ji]\ ^^jjh*wJ (variance) - 3 

. (variances) 

Products (say q = ai . bs) 

a 

K =- 

JV 1 

UR = Area x Thickness x — QS^ — RF 

G ° 3, 
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^U».2^Li C)^\ tjU:..* coV^^tf^iUl Ot ij^j^. 

iSi^j aj^t^ iii; j] t,Jjji\ ^ 4JUaJ| J-»15 Jukj ,iiJ ^j:—* 

^ t^LJt «iLL- ^ 10% LJU ^LiJl (spreadsbect) l^jJ^ 

oVj^^l vj-V i^^^' tl^* *^ '^s-^' *^ J.,*^! 

^l^-yi ^L-^ dliir LiSLm, .V^fi^' Sit*;-. VI iiLlil u^'L- - 




^ a U) CO 

^l^V^^aihjioVj-at^jva'y :(n_7) JCih 
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Three-point estimates: S j-inT'tm tShii:.)! _ vi"^ 6 _ 2 _ 7 

a short-cut method 



t(2 _ 2 _ 7) ijUi^l ^ ii_^j-Jl pl5j p50j p85 ^1 o\U::^\l 

H\ ii^^l OL IIa o „A7 1 t La-lip 
'•^-"'^ AjJuyJi\j 'Ls^i^ci^l |t>^l 0^ Ja^\ .1/3 ojIj^ JUj:?-! 

.((.LSjVl o^l "^jiJl) (matrix) 
^jiJl) ^iikJl ^iVl U^l c:--J U^l OL 

.1/3 ojlJio iJjj-b- 
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4:V jLo- ijs ^ Jjju dLiJi jLjw O! 



1 A j**^ 




r 











A'B 


L M H 




6.0 10.7 19.3 
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Field Appraisal 



j^JJJj tOj-;^jj, U j I I Olj-^ til M . I I j_yi4_ijkJ ^\ ^ a M. T < o II 

'J^' "i^^' <J^' U^^lj^ L5^l oLojixJl 

oLisLllJl iiiS" ^ jS\ t4*A-j*5lJl oLoj]jt«Jl JLj-L tj-«jj| ift-i j_j3 j^^^**-^>«lJl 

■tSj-^ Oj-b (_y*i^l -Lf>Jli "^ij t4**;j^l 

.J^ijUl J.«fc*Jl 45i*lJl i*:^l 0 t^^-Lii ,_jjJl JjLlJl 
5j;>-j j_yLp <^^l j_A j_y.*--^l isLiiil tjjJb ojjj-^L) 

.JJLtJl IJLa Aj>JSti^.^\ |t-:^:^^l oLiijj 0l3>^l ^ a^ul^^I 

.Ij^ i»LtiJl OlS" lij Lo jjj>.iJ l^TalC (j*i^l i»LtiJl i»J OjUi*- 
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Theroleofappraisalinthe J^^l 5L^ Sjja ^ ^ ^jrtT.II jjA 1 _ 8 

field life cycle 

.(J?->UI 3iU«;i ^^;5UJ l^-:h,.>l ^ (cost-effective information) iaKJU 

JSliJi) Ja--j (flowchart) t^-^ Jaiai^ IIa Jlw ot ^I^Xfcj .-U f'LiJi i 
(NPV ijLuaJl 5j_^_j^I ^jj .SA ^ ^, ..btH iiK 4^ t(l _ 8 

.$D1 ^ 
D2-A>D1 



A< D2-D1 J 



($A;ilS)fiii! 










. ► 


► 









^ ► 


► 



■> D2-A 



.ajuii yai : (1 _ 8) jsLiJl 
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Identifying and Laj-jaLI^ -^-^ J JJLlJl jdL^ UH-^ ^ - ^ 

quantifying sources of uncertainty 

^bJl 013^1 iijL-^ j^^^^ji-iJlj oJ^ly OlS^j tOlSUl Ojj^jj-L^Jl 

UR <^l^\ GIIP (^jVl Oli-Jl ^ Oj_;^jj-L_jJlj STOIIP 







^ iiiJI ^li ^_;-UlJI J*-P tiJi-l-JI jJI _jiJI 




















AjJUJI (t-?^ ' 4l*U-l 





iJaj- ^» .^.,<9" .AlP ^ .^LJl J-s^^l t(2 _ 7) 0 jla}\ ^ jjiS LfcS" 

J ^JaiJl ili- .(2 - 8 JiLiJl) jJLIj" ^ ^^jij J 
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tjU^Vl dLUl J ^\y^ ^UJI USUJI cJu-S 

pj .(e-LJl ^ iaiJl (j-'L*j ilUJi eJLfc ^_^) j_^UlJl ij-Ls- iJi-ljJl 

^2j-*iiJ ^^^Xajj t«-LJl ^ iaiJl ^LaJ -L>J (jj_r^l t3'_r^l ot>Ul JjIjJI Jli-Jl 

OL )l o^Ij»_*j ^ -a-o.*!^ Lfcjj-b C oLw«LjaJ( ^ ^JX-llJl 

lLLIJI ji-Ljaj c^-*----Jl oLlwuJi ^-Pjj ^ .jiit-^ c^J^' 

tids-^l still I J tA---*B_^l iiyu j^:»-_jJj-j>Jl lLLIJI jj^;jJ»J ' ^^"j 

(jlj»J! olf^-jl jl oLkji*j ijj; fl (guesstimates) 4-iw»>»Jl oljj-LaiJls 
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■ 1^0 ..57 ^ ^jiJl o'jUUJi y'j; ^jiJl jLip\L JL^Vl • 

.La j^h (jip f-l^ J-»l -J jj • 

t(GRV,N/G,0 L^jli o^LxJl ^1 ^iJid-l ^^jSUj 

.UR j] HCIIP ^y ^Vl ^'liJl ^] tSh,Bo, RF) 

. UR j] HCIIP dLlJl JL>^ 

Appraisal tools ^ ;;5?.H oljdl 3-8 

UjL- c, ^yJl dlL" ^ p ..5711 ^y <^^7,..oll ^.....S^l oljiVl 

.3D iLxjVl ^y'J^'j 2D iLxjVl ^jSb' ^o...... ^ JLiJj jU u-.-S;?!! 

j*j-lJ ...^.^ (re-processing) i>JL*>i SiLpJ ^jo^^StII i»Llij| o „Atj 
i^j'^ .i^^jaiJI ^^^^^uk.k>uJ 0 Jj Jj>- 4j>cJL»^ oLlISj ^Ij.>u«L (3Dj 2D (^^jIj) 

jjj^ "^^^ JL«-II i^j^j c*SjJI f-U^ (J-*-^^ tiLwjSfl jjSLij ^^-l-l^ 

(Exploration & Appraisal t-.;5;7 Slil SiLp ...^...ll Jju 

Slik ^1 J JOaJ ^ iLxjVl ^y"5U ^^^1 LJU (.-Li^. tdUi ^ . (E&A)) 
^y Jailll (j^jj*J (_5*^J ' J^*^' jW^' lj* SJj>L*a]J JhJaj t^jJaj 

j__^Uj cJLS" lij t^i^ .ilj5LlJl oJLa ^j^ujisi^ oLoj]jt«Jl ^yb 

^yb 5j-bJl oJLa Jlyi-\ jLj\I ^ OjSo tJJLiU j-UaJl jy^ ^UJI 
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iii^l JUi;l ji^-miJ {interference test) Ji-lJlJI jLi^-l • 



jl-LmTj tOijaJi v^'^ o* G^J**^ t/**^ d***^ J*^ 



mi) jijkJl jU ^v,_id jlJ (production test) ^\ jlJii-i • 

Or*^^ J**" t/* tj*^' *rr^l Jh^b ^1 • 

. J*jJi 1^ Jii a JU:b-l jL (deepening) • 

^ (horizontal appraisal wells) ^LiiT ^^n,S7 jU JL*L-i-. i^JL^ ijLitV) 

,{10) J-^l i(3J0) 

Expressing reduction of uncertainty i*t till ^j,ri^n^ ^ j^ihtM 4 _ S 

UR HCnP dJjJI ^i>JI (J[ 

6*^1 J* ^;;fiLw .^LJl I (2-7) ^ ^'jS'uS i^jiJl t^^^*^ ^l-Li-l-i 

»^>^t i/*-^ ,y (L) i-,iii-i*Jlj (M) ik-.jiJlj (H) ^»-iJ| 

% t/ncertamtv = x 100% 

j-JI- jL^J^l .^ilAJI ^jfiL^ J*. ^LU jyL*J| j_L4J| 01 
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•Jl* -1.:-^ 4 .Sjiy^l c^Lkx^l ^Jlp^ »Lii J^^i 4.aJJ 

.0 - s JSLUI) sronpJ ^^>^ 

1^ A^'i'f 4}UJl V^- -^-^ (^WiiU A ^1 L>) 



owe 



100 

cum. 
p<x)% 



owe X owe t 


• \ 




0* 

. \ 


owe X / « I 
■ 1 "1 






\ * 

\ ^s. * 

\ \. * 
\ \. * 

\ ^\ * 






« 




\ » 
\ » 







100 200 300 

STOIIP{MM8tb) 



400 
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^ Ljjl ^ iiU- A ^1 ciJK lij .STOIIP y.J-fij" dLLlI JL>^ 

ii^^l oJLf) ijA-jjiJl ^yiJl jLii-l -LpL-j .JJLlJl ^__j,^*i>«j iJLxi 

Cost-benefit calculations for ^ ..S?!.) S JSUJI _ iilS^I oUUs- 5 _ 8 
appraisal 

. (decision trees) jl ^1 jL>^I %.\cA...^,^ oLgjI)c«Jl JjJ>>j ^^jli 

20,48, JI_jiJl L,M,H ^) _^ JJ STOIIP dLUl JL>^ 

(^5^ ii^^l oWUJi ^ LI p ..57 .(lOOMMstb 

i-^LJu ^_^Lj J^WI jl t STOIIP J iki- tSUi 

Jju tSUi ij^j- ii^^l STOIIPs Jl ^ 5L>-jW iiii ..5711 oLo_^ 

(decision nodes) (iLlai^) jl ^1 jl5p : jl ^1 S j>,J. ^ JLiiil (IjLp ^ Ji^ji 

^ j-*^ «» M.'il jl ^1 -LiiJ • (chance nodes) {<ij\:>) ■laj'Jl -Lip j 

y^*:^ tS-iJi (j^T^I ^1 (j^l (JdT^ iJa*^^ jl yJl 0 _;>tLi jL*Ipl 

■ ■kAi |jb>-l J JJLL^ oljL^ ojp jgl^'j ( JLapVI 4LJL.i aj 

j^jjO |f.J_J Oj->T jj. !l 

.iJLSUj t^LiiJl dlL" ^yi^ -LIP UiL^I ^;^SUj jjiJI ^.1.57, ..oil JUpVI 

(NPVs) iJL/iJl s Jl jjl (jip ^\ Jl*j" .(>*jVi ^UJI 

.SiyiJl ^IrJI JJUj jjiJl t (cashflows) -LlJl oUiJiJ 
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IJJ tJi^Ji 0^ a-i*iJi ^i^iJi cr- y o^>^ i^-t^ 

^A^Ai^ •^^rs^^ V^V^ ^ ^^j^^ ^ : ■-' ^u^.^^ 

jl^l LU* .NFV iA^^i tf^^ (^-i^i J**^' 

.(4 - g JSLUI) L^JU*! ^ J^l ^ 



NPV 
($m) 




.^^jt/ly^ ;(4-g) JCiil 
^i/^*-^'[i^tj ^k^yijJij ILu^ 4]Uim -t^i^h/^ 
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j^^SUj .iakiMJl J iiiS^I oLi^i^ Lf! OjSLi j tSTOIIP J 

.aJLm iiL/> o5_^_^ iftJ ^^V* 'U^^iit^l STOIIP iJUJ ajJj 



;-J_>^l STOIIP J^j^ jJ-LLP t48MM8tb ^ o .5i STOIIP J 



20MM8tb cJL^ STOIIP OL lij .S _^SL-Jl y_j^\ jU oLiiJl 
4 o . all ^j'a:.^ JJ-LLp 40 ^j^L^\ j.-.J^^ jjJ_LP tia_2i 

NPV iiUaJl Sij^jJl OjSi- iS-L^ tlOOMMstb J ijL-o LUi STOIIP 
+66) p ..StII ^UJI JSl djAj> +40 4jjLuo NPV 

j_yAj NPV ijL/> 05jJ-j>i j_yJj 0 jJj ^jialJl ijii tJli*Jl (j9 

$ million = (-40 + 6 + 40)/3 = + $2 million : ^^LiU d j jj-Jl ^ >uJl 
ia^ji-Jl t STOIIP ilLs- ^J^^l C-Lv jl ^ ..aTll Jju 

.$million(0 + 6 + 66)/3= +$24 million : ^liU 

j\ j5 0 22 = 0 j^La 2 _ 0 24 = 

i»LL; j_yLp j\ j5 d j-^Lo 22 t JLi-Jl IJLa t j^^l JJLIjJ 

lij .isiikl^lj iia^jI^Jlj ixij^l STOIIP o\b»- 7^*^— tS-^' ^^-il^'^ 

ouLlJI J-viiVl Il-Lip t j'^ji 0 j^L" 22 ^J]SL^ IJLa ^^j^ OL^ 

;;aTll i»Llli 4-»-J j-I jl j-iJi S _^j>i.^ c-jJjki^l JjLJjJ ■ ■ StII 0 jJ_j 

(rolled-back) c:-^ L^iS^ tjl^l S ^ (5 _ 8) JSLUl 

4^3 jl«Jl 4JUJI 4a^I J (|t->;Jlil oLa j^iJca ^ (J ^1 _ |t^;:^l oLajlju 4aJ> jL^\ 

(Expected) 4*SjiJl aJLJI i*^l (EMV) ..aTll oLa_jLw 0 j jj (EMV) 
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.iyt^\^^^ ^-l: (Monetar; Value (EM V) 



= S24m 



20 MMb _| jijki 
p = 0.33 




NPV 

iSm] 

-24 
0 
+6 
0 

+66 



EMV = $2m 



20 MMb 



48 MMb 

p = 0.33 




-40 



46 



100 MMb 

p = 0.33 

,(roUcd-back) ;(5-8) J<Ji» 

JjjJl <t^,^l jT) (fiscal reainie) ^^LJl 

JJ^U^U^ ^LJI JiLla^yki^MiUEAA p^lj ^Lll 4^1^ 

3 jXi:^ ^^Srtf aiK ^t^^? ^int 3-^/.lt ^UJI ^bj|^L-9- 

Piacticalaspccts of appraisal ^^^^ 3;UiJl ^1 6 - S 
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r 



i^^h \1a ^^^h^ jLT *->Llii jLipWI j^^^-jij jj-Sfl i--^ tJ-p|j 

^U-L-JJ t Li»-W Lf^ljJ (^^^^ (_5*^l o^L-Jl 0^)4^1 ^lJj>«i**L) Ljj *j 

oLiaL- ijl yipWl f-LiapJ toiLp ti— ^ .(keeper) JaiL>J|B yJl 

^ <alS • ; li-fS" J-«-p jijj -li -L^J-" ^/i^Jl ^ a^-A ■> ^1 ilj jJl 

iaj- (tie-back) Si^^ j tcS>=*H '■^^-^ (wellhead) ^ "-^^l^ (»-:;;^ 

.o-b-b>- ^ iiiSJ iiiLjw (riser) o,ApL/> Sjj^Loj tj^jj 

(Lu^ ^jJaiU oLIjjo 4iL^^ ^ i^'j^' 

JJLiJi W-lJ -IjLji- (phased development) J^-^^aaJI Ji>Jl 

^ia^ ^ ^7?^^ JjJ.>eiJ ^^^aaJI ^jJalll ^ |t_-Lil!l ^J.>cl^ 

t^yil^ ^ j-«-«Jl ^jJalJl .^j-IaU -LiJi y j_yip i 

.Jil oT.rull ^LSL" fcl^ <L*i^l oLJlj i^d^LiJl ol y_jl^Tn o*.^ 
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Reservoir Dynamic Behaviour 



c:^" 0I>JI ii^L- J^Mj i-JLi-. 

HCIIP JjVl 

tJjjLLo J^^->1j ojj-I (j-SC*-J J ti*i*e-k-«Jl ^j-klJl ikicj jiJij oi3->«-ii 
JjUJU .4JJLl>c^ 4-L>cJa^ oLll^ <jAi^^ 4^p«Ja^ C^j>«j ^jJaj iaJaj- *, ■ 1 

t Ji>Jl jij^ i«-L*b»- oLS" ^ ^^lJI J tjl^j>Jl ii jJL- f-l ^^iiL^Li 

Jip iijL-Jl IJLa 'tM' (^'j*^' C-^-^^- r^^*^ ^ t-jiv 

The driving force for production ^bi^ AAil-Ol S^l 1 _9 

C->«J o5j;>-j-o ,_J^^>tsA!| (jLiJij t f-UJi tJailll) tjl^J>Jl ^\ ^ 
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4(lKitliCTinalComprcs&ibility){c) 5jlj»JI IjjL— i* 

*^ ~ ~ F dP 



jUj Jai^ ^^>* tJj^ -JL* tOiyJl ;j* LJjLJI ^Ij^l k-**^ 

Co= 10xlO-*to20xlOr*|Bii-' 
Cg = 500xl(r*tol500xlO-*pHi' 
c, = 3Kl(r*to5KlO-*pHi' 

*JUI; dUUj 4*UJlj ixilJl jL*t JUlJlJ 

^ {primary production) ^^jSfl ^LlJ^l jrijr^ J-*-*^ ijjiJLii 



280 



UL^I (secondary recovery) <j^Ltil SaUi^VI ^^^^ 

(Oi^iJl J--l^ i-li*) V'Ji-Jl ^.j^!*^! ift^l ii-li^ 

11-2 0 B, (rb/8tb) iij^l -S^ JS^- J-l* 

0.002-0.0005 B, (rb/8tb) 3^ J*^" J-^ 

1 0-1.1 B,(rb/8tb) J^" J-^ 




J- (rtj) 
(rt» 
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t (pore compaction) ^L^l ^\ y o^il-dl iSUaJl jyU^l fW^l t^Li* 



Lfj ii^^j oWL*Jl ^Ja^l Ol^iJl ^ Ji 

iiisLi-s^lj ti^tll^l ^Ij-«J| (^^tri i*^iL«Jl Olj^cJl j^Jil^ '^^'^l 

. (material balance) S5LJI oLiiJ ^iJjki^L; Ol^^jiJl ; ^lj-«Jl 

ji^^j jLmJIj ^L«JIj ^ a: U . ^ jJL«^ J i • ^ (J~*^ 4jjL2^I oJLa ^J^Lmj 

^^^jjJl ^lj-«Jl i^ijj-^ jW**' ^J'M ti--L*LL«Jl ^jj>c.>cJL) Olj-icJl 

J-/iiJl t (6 _ 2 _ 6) 0 c-iv> J (jiil ^1 ojl J J iii^l 

Reservoir drive mechanisms djl^l tSj** 
013^1 iijL- i^^j tiaiiU aJjVI ^UJI oWl?- oLp_^*>i^ iJj^ 













(gas cap) i*-iJI J_f^ 
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Solution gas drive (h-j j .,h II J ^ j1) J j I'^k.^.II jL» J 1 _ 2 _ 9 

(or depletion drive) 

oiiljJl S_^l iaiJl JJUJlJj ' Ui.AtI J^Vl ^UJ <LoU- 

(ijJ- ^] isL^VL) t,_$jJiiJl jl f-UJij -kiiJl 5J-«J 4j>tjLJl 

. (bubble point) ^^iiJl 

i»j*A (iVp Stb) o II iaiJi j,j>ij- iajy jjlJl S5LJI Ojl j; iJiLjw 

(Ap) 013^1 ^ iai^l 

iV^„ = NB^iCAP 
Krb/Stb) j_yaiiclJl 013^1 iai-^ C->J iaiJ j,j>u- J-oLp -Bo 

t(rb/8tb) tjJjVl 013^1 iii-^ c^" 013^1 iiiJ j,^>ij- J-oLp tB^j ^stb) 
■kiiJl Nj Kpsi"^) j->tv>-Ilj Ojj-2-<Jl f-LJij iiiiil (»->^ ijisLi-s^l ^ ■-j'^' 

.STOIIP(8tb) JjVl OLSUJI Oj>«Jl 

.^biVl o>Aj>-jj iuLs^l Jjju U^Lij (aJLp A^IJls^I j^^>>I«J| iailU 

t^jJl t^l ... oil 

c*>J Ol3>iJl (jJj S_^>tf!l LoJ tOl3>iJl LijIj 

c-j*iJ 4j>ij:i^I jLjVI oL>iJLj ii jl t (buoyancy force8)_^iiaj| 

^jp^^a-Uij JjUi ^^^jj>t^ (>^^ .otiljJl iiLlaJl ^, j ...7 1 (secondary gas cap) 
IJLa j) jM J (pressure sink) iai^l ^j^^ jl iai-^l i» i» j 

(crest) i«i I-Lju ^LiJVI jLI -Li-L>«ijj (^ JS" Jil U-b^J j^Iju 

iLwlj'iU (^^SUj Lo j_yaij-L Jj.d>Jl oJLa j!Lo ^y jLjVI tJJUi ^ 
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OWIi ^jlt ^ ^ -/j jli^i ; a - 9) JCiH 



(production profile) ^bJ^l ^U— - t/^^^ 0 - 9) Jil-iJl 

(4».^tj "^ji '^^V' - o»Li»»1ji 4^ U^j 

^JG JUuj iliA (JS^I dUi Jp JiiJi ^1^1 Jl >J| J'^ ^ 
jLT Lifi t(build-up) • (first production date) 

^^Vl '^^V* *^ J^'J AJ^^ 

f^] c>Liuil iJii^ ((plateau) j\ jSilJH J^^i ^ LjU-j 

jCl ^ ^\ ^ CJjl jiJl ^ Ji-Vl J I Ji*Jl ^ Js-1 (offtake) U-l 

Jjlm ^Jl* 3ltH-».,ti J» ^ jiJl 4f«Af U-lL^j (41^1 

Jjlm Jl J>^>Ii (decline) jl^VI : fju: ( Jmi)! 

J ■ w -t 7 11 wiJ J : ^-j. I ^1 : jL^^I J A (abandonment rate) 
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*zAjS\^ ^ jS] LhJi:* (IjL^ (dccommisBioning) 




J^Jj' RF = S-30% 



fju UJU- Oij^^ (j^^ ^LJl ^ 

,iiJ»lj i^^Jii*Jl iAii^i if ij^ t^^i jji i^^j ^^^^ 

OOR(iJrf) j^jVl ^UJI OOR Jtt: iiiJl jLJl i-J Ijl^- 
OOR >b_>i J»^' ^J^* t^l ^ ^yuiiiiii 

(^jll ^ 4ij^l^t ^'^i .4jjIL±Ii 4jLJi\ ^ 4j!>S^\ 

l^f^H *iJ>\y^ ^^ OCR iu^ aS lii^l ^ JUJI 

CiUlj^ ^ Sj.,*. ^ (water cut) »UJi iilu ^^a^ ^jj^f ^t^^ <>* 
^ ^ ■ ^ ■^i '3^^ J _^i*«-Jl 
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{baBC p\^j oJL*U CjL^j) BS&W *UJ) iiki J\ jLL. .^\k.J\ ^^UJl 

Ui* J i (sediments and water) 

(stb) ^Ul 

.di^ \BS&W) xlOO(%) 

(Stb) ^li} 

jLiJL ^*UJI ^JL. 3jX OI>J (RF) 5jUi-.Vi J>U 

i^UJl GOR i jikJI O^yJI ^ \»'Uis>\ //.5-30 JU-JI 

i5-lJ1 II+J LLJl i.L4J^ jUJl (>^*-j .JI>Ji J^j ^^rH-^' '-jjj^J 

^ tCiiiJij ijjiiJi o*^^ ^UJO ^ui oi;i> 

SjlU yf^^Jl "-jj^ '.- .I "Tj iJL» .JU ^jf 0^3^ l»i->J kXii- ^li-j tGOR 

.j^liiyi OI^JI iii-^ Jl jliiiVlj GOR 




.»L. j! > ^ ^jIa : Si^Uil 5jU-»1/I : (4 _ 9) JJliJi 
SaLtl-l oLli; Jr^aii W RF Sil*l-.Vl J>U ^;;SC*i 

aJU^Ij (Jt^*^^ iub> ^UaJ) OJLf; fcjUJ) jt »UJI ^ 
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jujySi 4r.l'.\\ ol^Li^Vl .Lm ^jiL^Ij ^^li; y» (i&Ii Uj^f ^Lz^-t 

Oascapdrive :2ijUl1 IaJI 2-2.9 

i-jU i*J y» U^l ^yLkJl ^^jVl if ^1 0) 

UKj ^3^^ i^i i^Uu^l .ajjt 

oL»|jLi5t ^Jmi^ _^£J| ^ .l^b^Jl ilLUl oaIJ (^jjUJl km^\ 

jLT yfc .J^l IjL^b ^LJI iJU- Ur koWJii-Vlj 
^ xJUiJ ^i) ^jjLJJl ^ Cl^V^ 

^ -kiJl ^UJ ^ W W O^J - 9 J^l) (o-i^k 
t(2 - 10) J'SU- *UAJ gAii^i 




.l«jlh jlii jliSrt ; <5 - 9) JCih 
j^Lt*Jt ^^Vl ■'♦^ '3^^ ^UJl iiUii *1j\1m 

a-jUil 4*^1 cuijil Ljr i^nJl (OOR) iiiiJl Jl JliJi a-j ^l^^- .(6 - 9 



2«7 



a^uit aikiJi (»uiJ auuJi *Sj^ *y» 

^^'^ (j^Jl ^ Jj^ 

^ ^^,,^1 ^jj^ i^. ■ .JtiJi ^i-:>.9- ^ /50 LtJ Jl*j Ujl^ 

t^blJLi JiJL-Jl Ol3iJ| JJ ^liiVl jl (OOiy i-J 

jt liJLJl (OOR) Jl i--^ o^li ^L^l ^^^^ ^^.j 
.ajjUJl iit^l ^ jLSi iilL- (rcoon^leting) JU^J S^L^l; 

(7 - 10) S^i ^ ^ L>Lii-.L jL^I juri iiUj u^LiLl 

(rcmjcction) ^^^i*- ^^jijJJl jUJi i»J ^^4^ 

Lt^t ^ Cilj tJiliJi i*S iij;^^ (injection well) ^ji^ 




•i^ (Jij-i^) RF = 20 ■ 50% 
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Water drive *Ull 3 _ 2 _ 9 
o < o II Oj-So Lo-LLP (natural water drive) j_,jL;^JaJl ^LJI ^5 ^-^->^ 

(communication path) JU^I 4J tia_iJl JiJ-iJl 

jjjj LJUj oJla c-ii>»j liU . (sufficient permeability) AJiS aj^jJuj 

f-LJl ii_^>iJ:jj ti-UliL j^kSUl laii.,Al! Lisj^* iaiJi 5j*P ^^V' 

(•UJI 4Jgl;„A;i Uj .^^LijVI t_,.,..i jj^: (^Ui U*J iiiiJi 

iiL* JJUU tiJLii iJUjJl Jj»>J ^LJI t-,11^7;i 
100 J,\ 10 iJ^ tJL^I IJLa J,\ 

■ OlSUl JjUi j_y3 iaiJi (»^>«i»- i-ji*-^ 

as ..,,.,■.1 dUij t(jSUJl ^yXJl 

cjLiS:i^Vlj p ..5711 y_jUj" dUij t..LJl oLWJl 

Ol3>iJl iaJi^ JiJ^ i)L>ti^Vl (__;-LSj tiaiiil ^^'V' tSjJ.r^' 

bJ_P IJLa J ^;7,.. . Jjj toU^Vl (STOIIP) OLSLJl 

j^^ifcJl jjaijj tOl3>til (water injection) 4ii>t) *.LJl ^5 (j^^ 
lii .(7 - 9 JSLUI) JA^Vl ..LJI ^ iaiJi ..^.^ ..^.:l>ciJ ^LJI ^ 
sLliJl jl (compaction) ^1 >_,■ ^LJI ^y> "^jr^ „Aa-UJl 
j-i?- -uijij UJLp-j .iaiiil 5 tSjJj-*^' (Ir^ Cr^"*^ 

iaJa^" iL-^ ^ ^LJI ijL>^l OLSLoVLj OL^ 

J>J| -(J^^^ iyl 0 f-LJl j^^^ oLii>j 4>jliL jl ^1 iLiJi t^^iaiJl 
oUi- oLJij t^^.^ll (.l-L^L OI>;Jl ^ 2:^)fl 
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Jftit^ (*UI ^ jiaj jl) ^'Ul (>*iUl il^l JkiUJ J* 

.►^^ iL> ij:]^ jky fc^^jVl ^ OljiJl 

OOR i^iiJJ iliJi JJ i--; jl: jSj .(g - 9 jsLiJi) 

W Jl* aJiiUJi li) i^Ui ^ iiJi Jj jUJi L^- LjL^ 

j^—^jJl ■ \i SaL» ^ (^JLII (Jl^l increase of water cuQ 

tJLA .Jl>Jl ^ »_>:iJl 90% ►LJI Ulsi Jjl^^" .>?-4JJ 

Jjil«i5) JL* Sjjli sLlLv ^ ■ ■ , a" J[ ^Li»o (^JJI 4^Li^| 
(»LJ| 4i]u c^jjj UiS .S^Vl Ji»Jl ^ J^l j» ^^ ^y»^ ^ 

Z^Sr-_. iJU>i (»Lij iftdi) M^bS^-II 




.,.Ui J>ai jli^ t : (7 - 9) JSUH 

SJLi JL* bL*i*l i%70-30 CRF) J-U 

J-l* 01 .iiiiil 0>i*^t *LJ| L^ ^1 s^LiSUl JL* j! ^Ui 
.Ul Jl jiiL (^JLil OljiJi ^ *LJ| ^ ^ yk\^ ^LJI SiL-i-'^i 
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p. 




t 



t 



RF = 30 - 70% 



CombmatioD drive ^Uic«Jl t3,^1 4 _ 2 _ 9 

Oasrcscrvoirs jUll oU^^ 3-9 
4J»UL^VI Oil .OljiJl ci.,=»-Jl jUJl ii*: is-d jLiil oi;i> 

10 Udt^) iAjjJ* j\ jMi^i Sjii 0U-> yfc JU JJ^ ^.^^ 

JUlIL l^J^^ ^JLif' w^ltj OjHj^i OV (JLilAJ Jl^ J. 

0^13^ (RF) ^Lc^Vl J'U JUiAi .^o^ U^l^i-J 4Ji» jiLi JjuL^i 
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. '/SO-SO LLp SiL^i-Vl J>ol_jP ,5X0 ^Jj> \tn,/t\\ 

Cl>iJl J ^^kiill Ol>iJl a,,.„,T ^1 oU^Vl 1-3-9 

Major differences between oil and gas field development j^l 

: iJlj Uj t^jUJl 013^1 J (_,iailil 013^1 jij^ jy oU^ibi-Vl iaJ y 

iiliS" 'cS^^ ^jW*^J -^LkJl (_;-^ iijlk^il ^jj>t>Jl ^--^ tiailll 

j_^L-I (ji^j .ia_iij| i-s^ijki^ (energydensity of gas) jLiJi iiLls 

(t5jLj«j i._.jiSLo ^Ji = scf) 6000scf JiLxJ t(t5jjJL5') hj\ y>^\ SJj-jJI 
Uj JjSuII jlJJl iaJwi ^LSj;j .iaiJi (5.6 scf) J jLiJl 
-Ol \1aj .disss <J\^ tijiUaiSI j^] JiJi Jji^ 

.L^U^I Ij-L>^ *V Jii (Ajy^LJl 

(Tcf) tSjLf*^ c**^ ^jS Oj^^ 0.5 jj-s ^Jil ^ ' ^t^^ ,>*^J 
.^j-kiU oLa 4^ji>tJ -^^'^ 'd'^ t iS y^. (J^^ (j^i V^^. U^U^^I ^-L*"-" 
80 MMstb ojIJ-Lo S^l wT,^^ LJ^Lij-I SaJu J-Sj- ^^^J 4. ,..;ILj 11a JiU j 
4_JL>tj Ljji OLS" lij t50 Bcf t-j jj>\ IJLa ./a^j .Ljj-Sj 

d'^y'u OLT lii LiLviiSI jLiil tO_jS:j to'jUl Sijiyi .-.U-^ 

(^cJaJl jLiil J ..,.,7 J-^ ^.Lij SiL*!-^ JjUJI jLiJl 5 Tcf 

tlJL^SUjw 30 LJL* . (Liquefied Natural Gas (LNG)) 
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OLUI aIUjj jLiil ^y^_ t^Ul L^Lo ^ 5j^j-Jl LNG J-^ JLuT 
tLjj_J_iJ tia-iiL! j^li «(8pot market)B ^^^jl^j^ Jj— ij-^rj 

ti»jail>.**- ^luJl (j*J J^iuJl yi-Jl OSf tjLp Ji?- ^jJaj iaJa>J 

J-Uj) I ^ jLiil jU^I \i tjJUil L^" iJ^\j iiiJl jU^I 

4-*-iJl il^Jj ^Jii^l jj i-jiv>jj tjLp f-l jJ> j_yLp Ojj J Jiljj Lo-Li* 
t(Wobbe Index (\VI))(MJ/m^ or Btu/sci) ^^jj JJ-b i^Li- tj^i^ kjJj>^^ 
oljLiU ijj-L-^l ij-L-^l J ( *.L«_L! ^^JuJ\ ikij j 1 0 j-jj^ jjJ-^^U ikij j 
'toW.... tsUl jLiJl ts WI ,>*-^"j . Nz, COz, HzS Ji- >Vl 

jLiJi ^^^jV^ lij -^-^^ (J 7^*- (j-^l jj- (j^^^J ^JJ 

d j-ij^ J ^L*il cS-^' LikD .oLil^^l (flame-out) ^LiiaJl 

j^liii (jLiii ^ jUa'M, ^ui Ujbjip Ij^ ^\ Sji J t^i.Ati) 

.(hydrate oIj-La JSli7 jl/j jst; jl t slugging jisL; t_i.,..7 jS) jLiJl 

Gas sales profiles; aji»Jl t CjL»— -s CjLj.>»1^ 2 _ 3 _ 9 

influence of contracts 
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i^^iaiJI ^^*)fl ^U-— i^^J*^ li^^^j .(^jLiJl ^JUJI jA-JI fc^jSfl 

O^j lii ^j>Jl (9 - 9) 




Lwjj i5;^-Xi4i^^l J[ 5j-iL>jt t>^>-T (>J^3 jLiJI ^ tj^ji _r4^ 

C-j^ ^l-Li^Lj i(,>^>> ^;;-<l4i-^ illi? -Uj: olW* 
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JLj-L*^- S*U : (Daily Contract Quantity (DCQ)) jlajij 

.ii— Ji* fljii fi-^J^ "^7***; c^'iJ* JT^)'* 

^j4j?»iJ1 ijJiJ' jjLiS^ ijJiXJI t^^-vJ : (swing factor) ^^jl^ J-*^ 

.(1.4 X DCQ t!Ai*) O^^l c-it \1m d\S li[ ^^jJi -LiJL 

J jJ ^JLp t^jLlJl jbi-l : (take or pay agreement) ^al j! li- IJUJi 
lij _)4J?»IJ1 L+jo-Ij Ot jjiJl : (penalty clause) 5 jii 



(MMscf/d) 




nil' ji ^-j i.^l i -^jiSlI 



.j^^^^S^a^^l#tX),^txiJ^^ :(10 - 9) Jfl&Jl 
J>Uj flDCQ ^^^1 JLi-JL (10 - 9) JJC-Ul 
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\ i-iLi" i-*^! A [lis J CjjJL Ot ^r.n W ijLp il* j . DCQ 

_j4j-j tJ^ l-i* _r*J j"—^ ^ v'^' '-^ t/^ 4*Ua;*-l J 

|i-JL*^l i-JLrli L;L>-t ^Jlj (production potential) ^y^l 0 j-*^ ^b-^* 
^j^ujjli} uJLpt jL* jL«_«-t ^ jJ . Ji>»JL* j^Sf (deli vera bility) 

Subsurface jUJ! hl'U>>J h i., kl->w j-j jJauiJl 3-3-9 
development of gas rcBervoirs 

jUJl J_ji^ ^ (fluid) ^^Ul Ji-J »3_^ '^^li^VI JL^t 

jl Ja^tj jLnJt (mobility) o^b^VI Jai^l 4JjLl> 

k 

Mobility = - 

Ji j>- frLjl J iO.Ol cP ;>n-1l jUl if-J^] U:-; tO.ScP iliiJ ijkJl o-Ji^* 
jt ^1 ^ OrV"_r*i *r^jr- Jl*! ^ JUJI 0 j5C tdUU ,0.3 cP 

LiU L*SO t^Aijtj 1^3^ "^'i^ tjLiJI OjS^^j .M— i; pUI 

tAiJ?Lw:l iliiJl ^ s>J ijUil t5>-^l V-s^jJ^ i-^UlJl 

.(r) iljL' iLfjJL (P) Jai^l ^ JJa SJL^j ^ (0 (.^1 ^ ^}>^\ 

■.i^jLj: (c) iJ^li^V) 
1 57 

Compressibility {c} = — — ^— 

U i ■ I I ■ iJjLL. t500xlO"*pai-^ JliJlJ -» :^U l i Ai Ni ^L) 

^;j^(50 jUJl ^ .3xlO-*psi-' *Ulj 10xlO-*p&i- 
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(bp) iai-^l ^ Jy>J\ ^1 dj^, tOLSUJi ^ jLp (V) 
.(blown-down) jI t-ij-- ilsL-^j OI_j>JLi t^-LJl j^^i^ij 



Location of wells 



1 _ 3 _ 3 _ 9 



Movement *UJ1 - jUJl ^_^UJ ^aS'^2_3_3_9 

of gas-water contact during production 

^UjjI ^ ilijjj Lj^i i-UjJL IJLa ^ (jSLaJI j^^^aSUJI 

oJJj JJLIjJ t ^1 f.LJ\ j_j/>Uai^l iLijI jlii^ f.LJ\ _ jLiJl (_;-U: Jj- 

•oIjclaaJI Jip ^ aJLp j^I 

\uS <'J^j>\ jLis^l Ol3iiJl >uJl ^l^^rVl jLp (.j^>i^ 

^1 jLp ..^^ 

^lijj Jjji^ iUjipl ^ ilUJl oJLa ^y ^..,<9ji .f-UJi j^U^i^l 
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Pressure response to production : ^^^^^ Jiju,^! ii^i%7.i J 3-3-3-9 

.L^ ;Ja^ U^iLtj Oij^l RF SaLjiI^VI J>U OIj iiajJt 

J-^l i{4 _ 2 _ 6) S_^l ^ ijj) z J-UI ^ '^^\ OIj 

OLS" lil Liai- RF ^ (P/z) j^A; Oji^ U: i,^^ (|_j^jLJ| 

Ojl Jsi*: dUU .j>JLi^ OiJ*-^ t;^*yj i/^* t>*i^i t^iJL; 

.(11 - 9) (z JiP P ^^1*^ !;L>-I Alt- Jik) ^^bil SiUI 




% t 1-° 

R.F. 

.ijl*^l>.p/rjiiJ,^^ :(11 -9)JiUJl 

^1 ^-lJI .^jSfl WJl Jl «is ^\ ^^^\ >yu 

RF S*L«i-.Vl J*U jiJLi i -^^^ ijr**^' i>^l ^ .^^^\ 

.GnP ^^j^l OlSLJI ^ J* Gj i^iiJ) J**^ J* Gp .^^i**iJI 
t:-jJLi^l OI)iJl oLk«>j FVT ^Uflj- ^l-ki^i ^ Jli* 11* 

.^,n^ aUls^ baLoJI OJIj^ k_jL.^ ^ 

jU Ol^^iJ RF SiLc^V) J>U 0! L}j fcs^I ijljJl 

jr|i*^ .Lft3l>«Ji |0^*J 4.,rta>«:rt ytn-'' <«JI ^Ip ,1 n?«; 
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t(2 _ 10 Ji^l (drawdown pressure) i._*j>*^I iaJi^ : Lf^ t ^aw 

J5LlJl t-^jLij i>JLjt«Jl olJ-wj ti^^^LjSfl iii-^l i^j^ J 

^cJa^^l oIJju •-bjjj ^^t^^^ ^J^^ o^LmIa^I ^^^^^uL.k>ElJ ,(13 — 10 

t '/SO-SO t5J-Jl ^ jlp Ji.- y.jkJ RF SiUi-.^! J-oLp 

.(LajL>J| (j^*J JaiLsi 

Surface development for gas : jUJl J ^^Ja^Jl 4 _ 3 _ 9 

fields 

SkL" jI t (slugging) I^IsLj" t-,....i -Li t^jJl t JiJi ^-Lij'I ^Ul iil 

t^iLpJl JviiJl t(3 _ 1 _ 11) S ^1) olj-Ljfc ^JJ t (corrosion) 

t(^^5LJl JviiJi t(2 _ 2 _ 6) S ^1 ^1) cjL>Jl jLiJl v-^^. ■< ^ 

iJs ^1 oljLjJl i-ja*i>«j (jSl*Jj .i>JLjt«Jl ^ (Jt^ ^W^^ i>.Il^l ^1 jaJI j-L/ij 

jLiJi t_a ; a •>i^ j_SL«_jj . (Joule-Thompson expansion valve) 0 j ... a jJs> 

j__^Lfcj j-^*'' LT^j^ cH*-^ j-^*' yU '■^^ (j-^ cSj^^' 

j^^ipJL olj-UjJl ^ (3^^^ (>^^ ^ .(glycol-contacting tower) J jSLi;>- 

.(glycol) J_jSy>JLj 

I, jLiJl J ji>J LWj 4jjiWJl o^^^Sfl Jj>-I 

jjJjSfl jU±Ll*\I JLo ^jJlo^^ JJLIjj .Ljj^^ (J*^ 4i>olSJ 

jLf^ SiU ^ J\ (12 _ 9) JSLUI ._^WU -w^i^" JL^I j 
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(Fltwing JiJLuJl *jj-jSfl ^j^Ij Ja-w cr^^ lt^ -l***^ 

(J^ i_^^JUfl_iU ^j!sUI ^^jJii-^\l i-wJIj (Tubing Head Pressure FraP)) 

.jihJi L> ^iji t6!A*t jjl^ii 

JUJl _^ JL* jL^l >^ ^^LUl ijLVI ^ JLj- 

.yj'Ji oiiiJi ..i-ii^ 'J^i^* L> --j^. t^^* j\ 









J** 






si 























>j)1 



Alternative uses of gas jUil ZLJU 5-3-9 
iijjaJI jiki) ^ .(misdble) J^li JU Jj-J iijjis^ 
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Jljlj "^j-^ (gas Storage) jLiJi ^_}^ c->il--s*I jJJ .jLp 

Fluid displacement in the reservoir djI^sLl ^Ul ^^^j' 4 _ 9 

^ >Vl 7.30 95 Jl Jl3 liU ^....aTll . J_^l yT ^ bUipl 7.70 J\ 

.01)^1 iaiJi ^L,;J| dUi^ tAjUl oUkiJl 

i^l o\UJl ^ J\ (13 - 9) JSLUI 

.JliAS" f-LJLj 013^ ^Ij>ij:^Lj tOl^^iJl 

^Ijj t (by-passing) iJUJl iijL- ij-^ii iaiJi iiyj (^Lji^j 

^L^\L iaiJl 1 013^1 ^ ^1 .I^^Vl J .Ul iaiJl 

IIa i^L>Jl J >jl ^jLJ .X^^yu JSVl ^UVl J JjH\ 

c*«-L-J 4^Lo iakS ', ■ - ■ - ■ jLj\I o li^j '^ij-^ oU-^l 
i^t-i-i^^l f-I^Sfl -kiJl La,aip toijiiJl .-jts.UH ^ f\j^\ 

JiVl oUJaJl ^ 

^^^1 (macroscopic sweep efficiency) 4jj_fj>Jl ^L-jlS"^! lf\JS 
t^jJl JjjcJl J^j t (continuity) j\ OI^^I (quality) ^ 

J ■ ,^ aTi tiJLjJl o\,U o II ^Lj>''^I ■^W>''^l (»-^ 

jl ^5t,^I Jj_>«^ (offtake limit) ^ Jj- LJLj-I o^jM '-Mj 

^Li^\l S^Li^ S5L1JJ i^UJl JjJaiLj JJULJI ^aa;ll 4 . o ^ -Lj-LjiJl! t^Ll^^l 
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._^la:*jl>4.(^,^Judl :(13 _9)Ji:aI» 



pIjj;-! lj^J 4(l-2mm^ iJ^j^ J^^) t^_,4J!»^l (j^'LJuJL 

OjSC . (reudua.1 oil) •^■^ -l*^) ^^-^ ^/Hf ^^^^ o».-j:S1 0)3^' 

j^^Jil^ iS^.ii./iti -rf* f^-—^* ^'jl 

^\:'% ili; j! 5 ji*^) LiJi ^ ol kjU- ^^kiJl 

(residual oil saturation) {Sor) ^^JLiJI iiiJL ^W-^)fi ^ .^^i — Jl 

iijMJJt\ ^UVl kl-a- i^l^Jl 
»^>Jl ^ (microBcopic displacement efndency) aj^^^^c^I ^L^\I S^^Ui" 

0^,4^1 ^L^-'^i uu^ 6^ Soi >A ^jis J^ii oL^ til* 

■ J^L? MDE 

S™ -Sor 
MDF = X 100 (%) 
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(macroBcopic sweep <j^^j^\ ^L.JiS'Vt ^ IX* -i^JLi^ 

.(JliJi ii* ^) iiiJJ (RF) Sil-r^'^l J>U efficiency) 

.(14 _ 9 




.Oli*-! >^ ^ ^ ^ JjJi Jj^j :(14 _9)JSliJI 

>^ ^ ^Jal. _;-P ^Jli ijj-j ^5UJ ili ^^jIa JL» 

\im.Ji]\ ^jJL;) J . la » II la ; II J? j--* ^ Lj^j-i* > ^ ^ : T (u) Jlj-*^* 
<jSjiJL 1. ^-^lirll ^-Lj >^^^^ ^ L^..^£'j i(|^^^LjAjjJ^| 

iJl* -Uijbj t ji^-i^JJ il^li- {absolute permeability) (k^b.) iilkJl 

,0-L^| aJL>-jj ^Jllll J_bu ia^ jl« ^ U ^fj^liaJI <£'_^l ,pL^I |*-^*^ 

u = — = (m/sec) units of k.,t,s (Darcy) or (m'^) 

>4 ^ AX 

i^i^l J) .(mD) ^^jb ^^L* jt (D) j^jb iJLi»JI 4ji^l S^j 

^1 d Uiri t(lOOinD) jf 0.1 D ^ i^Li*^ -1*^ OlJi^J SJL»J| 
tiJU^l olJLfcbU t^JLi^j^^j .(lOmD) jt 0.01 D ^ Jit i-,ii_i,.^l 

303 



LjLJl oU>-li Uji-J) iiijiJI 01 .{ImD = 10-^*m^) ^jb Sil* 

j*1 otjiJl ^Uii ijk*Ji *i^U_^i .iii^i ^ji; ,j-iJ jij; 

oLJij-i- '^J-i "^-^J ii-iL-Jl i-ijAlJl JLiJ 

,jLt OLjluj OLh^Li SaLtj fcL«jj (connate) i^j^ 0jjjJ'jjJ-4J1 

. ■• li MJIjijJ^ ^;^-*lLJl JlsA <-^J^ .(Ja-iij J^_r*^l 

oLijiJl .^UJ^ tlr^l ^^'^ t/^' (relative pcraieabilitj) (kr) 

i--Ji ijij^l (15 - 9 J^^O ^^^1 

^y. (Jw) tW-i^i^ (jfcw) -k-^ ''^^ J Vifl-n 

j:^ = Ji:^^ : US" (;fcrw) ^r—^* J^* J (J^) i^iJ^WJI ^iJl 




— V 



Mobility^ — - 
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4j ^ U JJU.- iOl>Jl ^ ^\ 

{mobility ratio) *UJI *r-^ '-^S*' t^J^* t/* J J .Ait 

liiJl ^jj t^iJl 

Mobility ratio CAO = ^'^Z^^' 

{unfavorable j-p ifri" lj'I 1^*5; ^ iO)jj«Ji |^ J-^^ J^--^ 

LiT . (viBcous fingering) 5l*-jjJJl ^L^U ^.J-t^y iAili-j idisplaccment) 
jii-^ ^^^^ iiJi* i-L*-)^l >-^t *^_r^i *r— ' 

5-— j' .(16 _ 9) J^-iJl 1^ L^S' i (stable displacement) 

LliL^ 11* *(8 - 9) SjiiJl lift i^LJl o-j>r _rt3^ 

.{EOR) S^jjuJi iuJi 




j^Lj {viecou* forces) I^-jjJJ) ^jji iSf) L*-JLt 

SjiJi .oijiJi ii-Uj) (ji-LiJi 

J ..rt a; ^JLj^ i^iL»-Ji Sji j^jb 01 .(gravity force) i^iL>J| iji ^ Ji-Ldt 
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.(17 - 9 jS^AiO (JI>JI ;k-; ^ *UJ1 Jlp LjiM 




.LjiLLI J«ii ^L. : ( 17 - 9) JiliJI 

tiji>JLJ iJLJl 0*1/ J ■ n 11 ^ La. 1.1 .Ij-jjJlJI j^ji ijJlp i-jiL»Jl (jji 

l>«^ 0 j^-" j^iiiJl ^LJl oSf tlil— Ji! iJla- fli* . «(gravity tongue)» 
iJis^ »L> ^iJaJ CJlS* ^Lij] ^JLjJ? 5jl<w ^LJij ^ ' •- H ^ 

J-JI 5_L;JLi oW>JI Ol. U- 4Cj1>JI UK 
Ju. *Ui*VI *Ju* Jl* Jli* ^ ijj U .jl:^ ^Lj;! UAi 

^^J^"^' J-Ln-« jJ^j i{ratB dependent process) JjLmjJI 

^ ^14] ^^.Ll^Jl v'li^l ol^'ldl 01 .v'LfrJi 5jI*jl-VI i^Lji^i 

RcBca-voir simulation ^\'^\ Sl^l^ 5-9 
j-L>«J '^^^^ ijJl ^ ....St ^ .|^^->l:jjJi i^^^jui^d ^jl>»i^ 
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.iSLi a-J^ ^ ^^Ij u^-US^j irjjUl) 

^ ii^^l JjumJJ JL* aUi*VI oLU* c^LJ> iiJ^ 100 Ji* 
J^Vl JLiJL^I ^ ^ JI^ SLfU^ ^ (UiLJl S^l 

J . <i .t I oASj (»LJ| ^ JjwT — ^ oi^l jIJ UJi^j 

ji* iij^i ^^^sJl a--j_;i iji^ jl* oijiJi stfu>- j**: 

(((capiUaiy forces) ijj w ■- cf^^ij (4^^L^lj (l^jjJJl) ^UJI 
jj£iiS 'S^J^^^i i-SL-SJl ii-^l J> ^UJI JiJiii i*iUil 




Jlt>il J«^, oLWJl jLiiiVl t^H-^lj 
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j]ail} J^>^l jij^ ^^-^"^ aL>~ jj> Ol3>^l oLS'L>t-» ^j^i^ 
.(<^UI ^ ijii^l ^.^'jU ^1 J_jUl aJT • 

.^\^ jij^ ^ y**^ ^^y'^ (ltt*^J o5Lj»I-i\I J-«Lp • 

ij^^J t^UJl ^_/»-J ti^UJl iiiaiJi J tiailJl jLjJl j 

IJLa .oLS'LsmJI ^ ahistory match sLaLs^b ^-Lki^ 

ii.jj>J 'cSjj^ ^^i'' .(_jL5i*-^l f-liSfL ^s^f^v (j**>«iJ iijJ^MJl 

OiAjJ->cJ| oLJa-M^I ^jji <-n~^-a *^ L«JLS' Oi^)^ oLS'L>c^ 

.(ol>L- 3-2 tJiJ) 
Estimating the recovery factor adUxMi*^! J-»^ 6 _ 9 

: UR S5Ui-.\lj HCIIP JjVl 

(sci) jl (stb) SiUi-.^! JxLp HCIIP x = SiUi-.^! 
(sci) jl (cumulative production) (stb) ^^^1 yJl ^^liJ^I _ UR = ^^^Li^-^l 
..iki^J L^jJ/ ^^jSUj (jiJI SiUi-.^! Jxl jfi o\L>^ (2 _ 9) S ^1 c-^j 

. field analogue (^i^l ^jLiiJl • 
.(SiUl Ojljl t^L^J^I oLL-?-) ijLU-iil 2^iUJl • 
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.ii^LUi oL^iiJl J»v> o>t ^Utipj 

^ tA* (j*-^>4 i (field analogues) 4-;LliJl 

((fractured carbonate) 4llJLm i^t\^yjS js;^ (^^) OiJ^t 

ai» 4-^L»- (4J^1 «JU jLi^l 'V^J^^ 

44,^1 ^L-iTrfl una. ((19 - 9) jk-lil iAjl^l dUi5 iiyr^ 

lij U_^JLi: ^^1) ^IljjJVI S^US'j i(^UJ| 




^UdL s^Vl J«U ^ ;(19 - 9) JC^ 
> oLJf ^U-i.T..*i ((analytical models) 3 ■ t , t 7 ^U^l 

•JlA .*Xi>i-a oVUJ S^Lal^Vl J^l ji-^^ Vrt^^^J 4JLl>J| oLWaJl ^ 
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(Sjijtj ■» «L^Lmp ( x^^i Jft;^^ iJij- 

.(5 - 9) SjiiJi iljiJI sl^U^ ^ o-j>Jl y^u; 

^ «iL£j| ^l^J^y (UR SaL^^VI c^LL^ (input) o>I^.Jiii)k 

Estimating the production profile ^^^1 (/"^ ^ ~ ' 

(source of obl^j^ •^^'^ >la*JI y> 3^1 jl i^iJl *^^*^ '^l 
(^jLvtiSVl J:'^'-^ K-^J ^^y^ (>4^^J (^jL-^i f»-^<Lj revenue) 
jWLiVl .(^^ fcFDP JUI ilii- iViL.) ^jii. 

t<2 _9) J^l o^LJS ^L^VI *U-J ijWil 

Jubu ^Lii^l 4^iL5lI lijLij^Vi Jijj^ aJla f^^^ 

^IaIzm ^bij c<>L:»i1ji 4spSjt 

(b/d) 
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L>ijjJj bLijI A j_y:L>«i<Jl ^-U*— jjvaj (build-up period) jy^l 1 ^ 

SJiLlII . (plateau rate) jI^5t,^\I Jjj«-*j ^^LJ)'' U ; ; < tl 5. ... ^ jL^I 
tiiiiJl ia™Ij j_yA (pre-drilling) jj. ... o II _^i>Jl 

U-o tc^L^ iLiiJl JjVl jL\l J., ..oil oLoji*^ 
j_yip ^jJl) (_$5Ls^\l jL*-«Jl ^-L>«i-j .iS^-'jUl jLj\I ^Ij-" LJL. 

j^^LpJI (plateau production) ^LJJ jl I o\j-« I^^JiS" t_alT-^ 

^l-LiiJI^Lj C, o7 -L5 j_yaii-Vl t-a.lL5^l S-L^LiJl oJLa jLipI i-*^ -VW^' 
oJJLs .(-Li^l Ji-LlJ *ijtr^ J-*j) ^ I t)^^ (_$5UaiS\I jLj«-«J| 

Ol^b li*^ O^Ll^I 4-s^i>tl-» oL'l^>Jl J iLi-i>tI*-L^I 4^ ^^>Jl o\j-w 

o\jjc«j oI^Lmi^I JUji^Ij (4jjJLk^l oLii^l ajASj ^t->t^\j 

^ JL>«JJ ^jLfJl jJu" ^ STOnP ^^^Vl OLSLJI 

J^*^' Lojip (decline period) jl-L>J\l o ^ Ij-j 

o5 i--L-LijLj IJLa ]ju^ .j\ jlLu^)i\ 0 jiii Jjji^ j_jLp JiLi^di tjLS" 
Ji>Jl jI_^5il-I 0^ jjip iiaiL^MJl t^bj^l I-Lj L«JL»- toj^.^^l (Jj^ 

^JJL»»ij j|jj»*j\l 0 jiii J^ii- ^^lJI jL>cJj ji-^ ij^^ o^*^' (Ir^ j-^^ 
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u jl-L>t;Vl i-jL/>j tsUl t (decline curve analysis) jI-l>JVI ^J^^^*^ 

^LijVI oLkji^ ^ o*.^L«Jl j_jLp ^ - '"J" LoJ:lp jSiS] oU^I oJLa 

: jjLi L*^ ( ^^y^ L5*^*^ ^ jtj* ' ' ji^^ 

.((Organization of the Petroleum Exporting Countries (OPEC)) 

.(-L^Vl Jjji^ C-j15 Jjjj" tS^) aij^l oLiiaI-0 • 

Enhanced oil recovery 
j^jSUj V t^JUl iaiiJl ^bij EOR Sj_)jcJl iaiJi SiL*!^! oLii; 

: oj_)*aJI iaiiJl oil*!*-! JsL- J tjLL/>I JJULiA j 
. (thermal techniques) ajjI ^ • 
. (chemical techniques) iJL*^ oLi5j • 
. (miscible processes) <^jy> oLUp • 
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L-j^ iijiaJl 01 .(steam Boat jt jU^L ^) 

,{in-Bitii combustion) Ol£Jj |^ ji^S a Ji m W 

tliiU jt i^»>JI ^lUU iAir^l ^^UiJi ULr-rS^I oLiiJl 
iJl«ij| OUd-ij (polymer flooding) j-*J^i OUaj j-idi lJU J*-^j 

. (surfactant flooding) i.-Hla.,.)) 

(by-pasBcd oil) 3jL>>l^l JuJI ^jA-j-hJ ^[ ^^^J^i OL,d^ >_jX|j 

Mobility ratio CM) - ^^A^ 

oL^L*^ l>f .1.0 ^ IS Oji^ 4^L^ fil^ 

»U ^\ SaU ^LdC* (polyBarnha rides) JLl jJl Ji* jf*^ jJ) 

j^^l ^ LiiJI J\ LU^I iJUiJl OUj ^Mi 

. (pore tiiroats) 

SiUi iUti -t'/oS Jl ^) IJL^ ^ ^ {_L-il jjS^. <^ 

(^JUt LU) aALii^t (miscible processes) aj^*j}^\ oLL»jiJI «JjL^ 

I jia^j .JaiJL LJjti ^Jljfcj (^JJ) i C^-^ ^IJL>i1>>L i L>f^ .LiiS^ E^Lp 

(macroBcopic sweep i^^^jf^S ^ i.. ^Cif) S^LiJ" * ^ ' ■ ^ 

- A-^' .jiJL»«JVi S JjJ-i oUl^iJlJ jiSl iiLjiJli . efficiency) 
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Jl* Vli* (21 - 9) JiLiil -t/V-^' •^-'^ 'S3>**Ji 

w-Ji .tfAbu-,! iijUj ur^i *ii>Jij ^t^irJi OjS^, ol t:;iU4 
,kiiit jTfse^ iJuJ .kk^wji iJL» ji« »Lj ^ 

.c(targetoil)> OJi^i 

Jti; y^j (21-9) JS^l*^ t/rJl as-lj 4^ 

40fl ^ J^t t .U < 0 (thin oil linu) 11^ JkaiJI ^ j> w 7 - * 

(coning) (^^L^VI jl i» iil^ ij^ 4^b;j ^^^^ V (^iil i(iSU-- 
jJlJ i-JLl^ iJ.-^ ^ i-JjVl jLjSl 01 ^ }^ jT/j 

t(3 - 10) S_^l iiUi J^i^j tUUJl .JU CmfiUwdl) jLi-j^l 




iujt bU^t :(21 _ 9) jSUh 
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Well Dynamic Behaviour 



j^SL^Lj-lJI 6jLJ\ ^LJI J„/»all o-J^ :;^J*^' Jtt^'j 

jJih c->«j ^UJl j^iJj Lojip jJUi ^ o^*^' (j-^ij Ol^^tiJ 

.(cusping) 0 j] (coming) i» jji^ tS^Jd ^ tj^i^^Jl 
^^^i^lj^ i»jaL:>c^j j_j^JL^*^I (JLii-Vlj ti-JLjJl Sjl^^^Jl ob>-j5j isjJi-^lj 

ojljj- ob>-j5j isj-i-s^l ^JjJ t4jjJLk-«Jl j_i>Jl oLLI^ La5JJ>j ^j_klJJ 
JS -^^V' oLll>i |».^.,*a" ^jW^p^all ^ ^1 oLiial* j jLj'VI oVJjuj j Jjji-llJl 
5,AP t L-l-LLo OjSo LoJlP toLAL>«jVl o5-L*l^ jl i^Sfl J;;^" j__j,iij»J 

i^jJl jLjVI JJLo o1.;5ti y-U Jju iJI^I ^Ijjki^l tiJL^Jl 

.Ol3iiiJlj JUS'Vlj toLliJl JLs^Vl (smart wells) 
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Estimating the number of development ji^ailS jU 5-1* ji-^ 1 _ 10 

wells 

aIj t4-L>c.k^l oLl^uJl (_j3 tLA5,A*j ^j-klU iij^Lk^il jLj'VI ^jJ jj^i 

'/AO (_yJj 20 ^ j^t^ _^i>Jl iiij ( LWJ .^jiaiJl iiiS" j_yip ^^^xS" ^ J 

t-jj-s^jJl tf-LJL) J-l>tJl tijjLiJi 4_«.^l (i j-^ t^il!!-") ^j-ialJl ^jJ • 

^iJjki^Lj '^.^^1 (>" ^ cH"^ Cr' o^^- 

^Jij LaJIP (^^SUj .^bJl J-/iiJl (9) 0 (_y3 oiji jJl oJ^ i» jia>Jl 

Jjjtj j_yij>*i^l IJLa Jj-s*jJJ (producing wells) <j>t::i^l jLjVI 

(plateau production rate) (stb/ jl,;^^! Jj-*>i = jLjT 

(stb/d) i^yiJl ^1 ijl-b o'jLyi^/d) 

-ul t^jVl ^1 oV-L*^ dLUl ^yuu dUL* 0 

^UJl J^iJj (_jip o5 __^iuJl jLj>tji -L-^-JM .^ijl^t ^1 jLjVI ,_J-Lo jJ jiJ 

^LJI : JiiJ t oljLii-l Clio .t j5 ^ ^^5tII j . il Ml oLisLU 0 
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.diiJl li* |j^aji«lJ L._2i]) Jj4*J| jjJ iSJLp tiji^jidi ikiJl Ij-S" 
J*| ^1 aJL* ta^^t Sijl ijjLLjl p> l-i^'.-l; ) jjJLiJ 4 i^Lli> 

J j t{4 _ 9) S Siji jJl OijiJl 5L5l**> ol.-.fl?; 1 1 j; ix.^- L»^**- 

ijliJI ilaiJi J^ATj ji*J sjLa-j iki- JL*-^: V .^Wi 



(1 _ 10) JJLUI Ji*; .i^>J t^iU-ii^l jL**JI ^ S*U 
J-^l o*JL^ i(Nct Present Value {NPV)) 

JLJ jJlJ Oi^^i al^l^^ iJJu>J| jij^ ^a-^ai^ ^^J* ^JLji^JL-J 



.I4JI S-L'UI liiii^l L»Ja-J| ji^l oljLi- JS:] ijJlii]| jJLi-j 



A 



(^iUeuSI fjjlj $^ $2 Sg £4 $5 Sg £7 Sg Sg 

.JiLljijfccIIIk*-jL;j^ :(1 _ 10) JSUJI 
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Fluid flow near the wellbore jJ\ ^ ^ j^^, d^^^ 2-10 

._^L ;L^i aL-ji j^u- ^^ui 

:t^jL-jj (APnn) (pressure drawdown i._.»fc-J| Ja;^) jt Wm M\ 
APao = P - Pwf (psi) or {bar) 

jT ilijij o (^iiiJl ikii Jjj ^jl* [^1) ^ n \) lj^I V-^^ 

:t^jLJj {Productivity Index (PI)) i-:--!!;^) JJa 
(PI) ^ ^-S— = (nrVd/bai ) (bbl d/psi) 

Ji\ J^Sci Ibbl/d/psi J ^jjL^ ^ PI l:lJI^ iil 

.Sj-S" OjSi 50bbl/d/pai J i^jL-* cJLS" 'i^j^*-^ <^*j^ 

4(a) *i?U-.j CjljiJI (jfc) ^L,fli^ jiJI Jjjl; J_L-^ ^jL 

(jL dJJITj (jj jiLUl j>Uj (^) iiUl L^jjJ ^'UlJ-j 

(skin) jll )\ju] OjJLj Jl»^ Ji*ij i^iJI t ^JlJI ,y ^ j^^, **jLi*; 

jiAJ £\jL^ iJUJ i^jiLUl jLJ\ Uj-.il ^^L*AJi ji-uJl Ji*. .(5J 
1^ LjfciijJI jLJ\ jJih i^ji UjLif) (semi-steady state flow) S^ii^ _ i^i^ 

Q = ^ ^ (stbd) 



141.2„S„{ln((i)-|)^5] 
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oLl£j ili^ *^L*Jl ^Lj^VI J* (damage skin) ^-tiil t**— i 
(ooie flood wiJi ^ ol^L:^^ ^l^s^l .JUS^I 

«(fetuni permeability ij^ljJl ^L^l toljLi^Vl .tc9ta) 

^ ijj^ tj^^-^j core plug LlJ L^y ^jU^^ ^JJI tesQ* 

,;,SU4 ^1*; ^ ki^ -v^LJi jl iii^i ^ J^j Jt* 

^ jl 4aJU (backflusMiig) ^1^1 jkJL 4iJ|j| Ll*-! 

*Zj\ijj3^\ t^^ii3 ((acidising) ^yu«^) yiJl ^ ^^^A*^t ^ ^ jJLm 

J^) Sj-^ 4^1^ 4^LiM jT ^jSu 4^\jA JjJ* -^.^^ VO^^ 

,((oldn frac) 




^jjt ; (2 _10) JOM 
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(geometrical ^Jl1^\ _r-^^ ^ ^ j^** lj*"^ -jM* V-r*^^ 

ijf ' (Ir* ^-T* ^^SjA-fciJl _,JaiJlj ij»-bJ^l tltti 

^^'lij iJiJi; tljLt- iJUl o^fJL*- t Ji-L;]) ^Ik L-Jtii; JJ 

.(3 - 10 JSllJI) (rate dependant skin) JjL*J| 




1 u 

1 1: 



.jJillw—iiiAllij-* :(3 _10}Ji:iJl 



Q = 



141.2^r|ln(@-f)^5 



(stb/d) 



f jJ* ^IjLj^JI v»SUJ1 ^iJLiVl ^VL Q JliJl jix JjL*- ^li il^ 

— a^Lh^^I 2,j ^(Mscf/d) 

Js ^ J-Lo-^ ^ jLiJJ Ji-Llil iJiL»j Ai^.^ iJ^LLi-i J[ 
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PI - 



() 



' ' 11/ 



[Mscfd/psi"} or {111 ''d'bar") 



■»-" jiJI *j l T ^ 1 {radial flow) - *-lt ^5*^^ C^*^ 
JSIUI j4iL -Or-^LJI ^1;^ (interface) ^UiJl JL^ JSli JJ iiS'jr^l j^^i 
.jiJi 6U-:L ^1 *.LJ1 U-i u^'J^ij *^U1 ^L^l (4 - 10) 

^ Jl fUl L-^^. jfiJl o*J 5_^Lyi LjIj pLJ'ij 

*UJlj iiiJl ^Uj ju- V Ji ilj^rJi 

^ -T*-'' jr* 'r'"^ iJUJI bJU .jLJI 5j-iiL* jii— Jl 





.*;>'j^ai(^U:.l)i»>f (4 _ iWJiliJI 



0 



jii— Jl frLJIj JaiJI |_^U^ ,1;^ 4iL-Jl c-ii • 
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Ju^ tiwjLuJl ^j^i^ .f-UJij iliill (__;-'Uj (j-p 0L5^Vl jJS oJuju 

^LlJJ ^ ^Ji\ J-i— Vl j->J v*"^ tS"^' (overlaying gas) j_yiaJiUl jLiJi ^ 

Jji>ij o-Lj^ '^^y tS^ 013^ (_yi9 o^^' (-y^' oVjj«-<JI 

tLpUljl ^jS 200 J-vflj -lS t(20Mb/d JlJ) aJLp ^^liJ^ 

4^,^^>b14 4iia3 ', ^ ^^>mIU j^;^^ ^(Jt^J 

Horizontal weUs i^^l jUSi 3-10 
jl yyLiJl jLVl Jji: iLoL^ SJlU jLjSU .iiiSJl iai^ ^jlj M-j-Jl 

.(Pis) aJLp iJil jl y (_,ia*j U-« 013^ -^ij^ u^y*^ • 

(J jiii (4jtJail>g ^j^j^ (J^J ^i^^ * 

(increased exposure to the reservoir) Ol^^kll -ul^ji^l ^juj 
ol ^ jLjS' Lf! jis LjJsU>i Op (>^^ ^j^l ijiiVl ^LiJl 

aJLp oL^b^i ijiiVl jLjSU (^^SUj t ^1 AiA i^y.-,.,i 

jLVl y iuoLSJl iJjVl SJlUJi y_-Li" fyM j^^SUj .*LjL>- S.iTooll oL^I}^! y 
LiLlVl (^^^^-^ J-"^J t (rule of thumb) oL-LJ ^l-Liij:^Lj i^Vl 
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jlJ iJjSfi i-»-Li;)fi OjU; i^Ui t (Productivity improvement Factor (PIF)) 
JiJidJ JjSfl V'jJ* S_r^l fcOl^l 1^ yyLJ" ^iii^ ijiit 



.OI^vJlJ LJjtLlJi A^j^^t 
jLVI cJLT lil Ui IJL*- Lu IjJl- 01>JI 01 

.(5 _ 10 



I 
I 
I 

r "* ^ 

I 

100 m T" 
I I 

400 m 

k^=G.01 kh 
PIF = 0.4 




.ijiit jLV ij^b^l ^ J*Ip : (5 JO) Jiliil 

VW^' SiLiCL-*sH i-^ l'-i ^j OT ^_r*J* jr* i>* ij^flSLifli^ 4{block:) 

.i^^l JL^I j^ln^l ^jL-- 



200 m 



200 m 



200 m 

K = K 
PIF =1.0 



400 m 

K = K 

PIF = 4.0 
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jLVL iJjLL. ^-iiSl jL5U ^S'.,.. J3Jli}\ Jjl«^ JLiIji 01 .i-iiVl jiJJ 
^^tj) (Jo&hi) i^^j^ J_J ^ ^ * - ■-■ * oLi^Lu dJL.1j XJjjLiJI 
;JU oUiyJl t^ii'j t (Horizontal WcU Technology, PcnnwcU, 1991 
iSjjj»«Jl yJi JjJ? jr^y^ J. I ■ » I ij^li^ JL*-^, 
LUaiw- _^UiJI J> iUijI ^ iJUc^V) WJI 

.(6 _ 10) JSLUI 




0 1000 2000 3000 4000 

(m) 

^ ^Ldi i_iJaiiJl liecl -t-jj^S" i^i'** ■■■ II* iijLi> (toe) ^iJ^ 

.JUS>^ ^Vj ^S^J '^i^l 

(connect laterally <m^aliA a-JU- J-^j^ JUi>-t ^liSfl 

CJLS" liy* .iiJaiuJl j! ^\ jiJl S^Li^ Ci\^\'yiJ\ ^ discontinuous features) 

UiA> jt (faulted) Ujl^ Ol^iJl JL? )iL» UJu- i^Liil Ji*^. 
JjiiJi jt <p I , W ^ *JlJl-. i-iiSfl jlJl J-^jI JLii (fractured) 

*J jiLi ^lJ U_* ^,-i5C iLiiSfl ^lJJ iJl^Ji Sal-Ji-Vl 0 Ot 

.(7 - 10 JiCiJl) 
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TJZL 



.Ul^ft >M» ^ bU-V* SaLj : (7 JO) JJUh 

J» y» 4jaVl jliSli ^ ^\ J-l«iJl 
^ Ljy (chanffingtbcgeomcUy of drainage) iJLj..a^I L^iJiIa j^^^ 
jJlAj A^Uu ^yk^ ^l^Lv aJ^H ImIj ^j!L« Lilf Jil (^IlIi 

JiJJii^ k4Jl«4^f (pixiductiTity index) 42^Lii^| 41j^ o-ilf ^ 

jif ^b;^; iiJi ^iiJi of '*^\ Jl 0 ^1 J i» >*iJl 

JL« ^ j^L^j a^L^I iJLlL^:: jk ( 

Jjf ( Jili) (thin oil columns) UJ .kiJi SJi^^f ^ SJi^U 4^Vl 

jXJt ^ v-r^^ C?'^' ^ ^-^^ -'^-J 

,J^UJi i>" Vju (cresting) <^>j^l jjr*^ 

tlji- ijli 4itJ ^ jji^Jkii JUJ Llijltij I ^ ^ _ 10) JSLUI 



GOC 




JU^jtil^iiiJUU^ j^J:«3U :(g -10) JCiit 
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Production testing iaJw» j J^^' 4 _ 10 

and bottom hole pressure testing 

^LiiJ Jjji>jj f-LJl iiiaJj ^LJl (flowrate) JiJj Jjji>j < »^U...H 

JliJJuJi t^Jj^Sfl fj^J )ani^ j_ypjj) 'j-JVI fj^J lai^^ Jj>c-l-j .jLiil 

t jLjLi-l c-Jj 21.^^' J-L«-« (Flowing Tubing Head Pressure (FTHP)) 
(FTHP) Jl Uuj J>^_ .(FTHP) ^ 2:^)fl J-L*^ JSl 

.^1 J-L« JjLi- (FTHP) Jl ^^:>^ Jl 

^1 .tiUi 0 1 ti.^>H ' (>^I 

ijlJjbl J^I jjj ttSjjj.*^! t Jills' .(scaling up) lU. c^yH 

tOljjiJi oLSLfctjj ^^ij-o-J oLlLJl oJLa .<A iij.l>MJl jl J-i>Jl 

ii4J_>tiij t^LijVl ^ J-*l>^ (_r^-^' j^^V' ^ (j'*^*^ ^Jjiti^j 

.^tJa_L-Jl j^j_p oLo jJ-x^ J_s^_flJl ^LiJVI jLjl?-! ^^-«-j>tj 

^lJI ^LS iaJi^ jW^' oLojlx-oJl ^ iS ipj-<fcj>t>j JJLILiaj 

^jjiiJL^ ^li iaJi^ oLojJ-xji (_yAj (bottom hole pressure testing) 

JJLL- Lop JJLL- j_jip .kx^ (^^i^ <J'i^y^ ^ iai-^ oL-Li Aj-jj t^^i 
.013^1 J-/>iy (3** t(slickline) A^y S^I JL jl t(_^Lj_^ 

(Static Bottom Hole Pressure ^lJI ^LsJ j^^SLjLi^I * „A II iijL«j 
J-oljjij yli; OjJj t ; „A II JuJi^ J S.l.aa survey (SBHP)) 
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(Flowing Bottom Hok Pressure jJlJI ^LII ^^ii^l i^Ji^l lijjuuf 01 
^ J^l) yiJl ^ jlJLi* juJu>^ survey (FBHP)) 

FBHP Jt ^jJiJ, .(PI) J s.^.^ <Mj (FBHP, P^ ^| iaiu^ ia^y. 

Li^iJl o^L« Cj^-J Cr-J^' ^ FBHP Jl 

^ iiL^I ^Lli c^^LlJI dlU^ -(2 - 10) iji^i 

,(9 - 10 JSLUI) jiJl ^j-U.:! ^ ^ jUl 

itib^l • ^ ^ (((pressure drawdown test) iaii^l itj^ 

Jjil •bi! FBHP .((pressure build-up tss^ iai-A^I j^li: jUi-i jL^^-l) 

.(10 - 10 JSLlil) 




I- UJ^ 



4 -^yi 



./jk jtt W jtaW : (9 -10) 
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<JaLh^ jy":' iJaji^l jIJLL* <1jLji> Jj»-t fcii^Sfi ^l»Jj ^ 

iWJI ^^l:: jlJLi- iiil- Jrt O'J ^Jr^ jp^I j i^yj^l 

^- jLjJj«iJ ((Homer plot) j-^jj-* .L-Lm ,_f^JLj) <jL1> ^jjJ«JL^j 
^ r.a^SI ^1 dUiJ L*jiJlJ Jii^ jJjl;^ L^*-* J**; ^1 to!A>l*Ji 

.J? jIJLa> A1jIji> 



(b/d) >ii 



(psig) >J1 




.V^jULijiaJLAilJp^ jUL>;:iliu> :(10 -10) Jfl^l 



jIj JU::^1 i^L:^! j'-^J ^ .tH-'* jl-^ t l^^i 

;rl^>l ^ .(PI) >JI 2:L:;l {S) J-U 

iJjU fciui SBHP objlju JLii? c>^^ ^ lv^I 

JLj1»^ ,>r^^l i^^l J^-^J '^.^:4J^ j'-^ " -^^1 ^ ^ 
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^i-s— 2-1 (spiimers) J ' ^1 (Production Logging Techniques (H^Ts)) 
tiA 4jUiJt wiU- Sa^^I ^'i^i ^-i^ ^>-t 

Ji-b ^.liJt s»t >I i^sJi^ (rea<i-out) 47^12 ^U^l Ul^ 
Jb}i «*.^ ( jmJI ^L^I iJU- L^U- «Jlaj jL^I ^ jtJ\ 

^ji *iijj»t5 w _p ( 0 .jr^ ^ "^^J ^'^1 J-^^ JuiU 

,(intcrTCntion vessel) Ji-^ 

3. a^I 3jj^ LJL^I jI (electronic quartz crystal) i-Jjj-i^] jjjlj-S •jj-Ij) 
.C)\^imi\ i-jy 0 »*J ^ ((fiibric optic) 

SaL^ Jlij (O'LLiitiJl ^ ^.^1 ((^UjJI J-t^t 

fj^jM *(^*« J^-^J J-*^i f ^ (j'^t**^' .(packer) 




.(11 _ 10 JSLUI) oliiJI s>4rt 



diji»jj-U* JsT :<ii JO) jsUh 

.(H. Crumpton JSj^^ ^ Jjl^) 



329 



^ ^^j!^ iilUfj iZj\^li\ JftM^t ^..lU^tt siA ^jmfi i 

4il>)fLj (vcntuic cflbcQ (^y^ft j^iti ^^Lil (flow) meter JjJ^j 

4_^jJ1 v^-^j'j (4Jjj>L«Jl ^J^tjA^t 4^Llfti -^--^T • iAjiS* ^Jj^ A^---^; 

^,i»Jl JL. jLii-l Jl^l tiiUJl •!» Jl* .jli 

(te»tjLii-Vl iJLJL* ^^oJU ^Ul* ^Ui»i^L (DriH Stem Test (DST)) 

,(12 - 10 JSLUl) ^^i:^ 31* (oca!) *^ trtring) 

IS 



Jl- jIj*^ ; (13 JO) JCiM 

0oilatable ^JLIS c/t ^iu»Jb J^-r^^ 

S ^ij .J ^Ljt J^UIL 1i.->.7t *J j\<m\\ ^kLjt J^tLp packers) 
i^.tWiij (LljJt Si^^zit ^ UUJt ^1 Oy,j$jj^^\ 

^WJJ JL. Ji^\ J^Jti- dUJJ .o^^t JL^ 
^ ^Srt J>It .^U« J^b U^-tUt ^kUt 0 j^i L-J^ ^ 

Jl^\ wAlij bjj . (casing slice) ^-^skJt s^uS Ijit ^j.t<»W ^Li*-Vt 
>»Jt JL* jLi^t jLii^VL JU-Vt ^jiUi SsJii^ (J^>kiL. JSLli J^ty SJLi» 
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J 









! 




^^LJIjj (down hole pressure gauge) jiJ\ ^ tr'W^ Jjii i>5^ 

•i^bJI j'-^J '^.^t4J* »l 

Tubing perfoimance h^jjVl f-bl 5-10 
*bt» ^ 11* Jl S*U jLli »_rJl ^UJI JiiT ii.LJ| 

1 n -jF ^jT ^1 PI jr^^l ii^ji j^.'T .a(mflow performance) .^ij-lJLJl Jixii 
^UH i^Ji: ***jiJ ^.jt4JI ***jd ^(■Pwf) t^-^l _rMI lT^^*^ 

:^^b]Lf tAPoD jijLi* 

APdd = P - Pwf (psi) or (bar) 

:^\iJL? (PI) L:^L:;>| 

/V - (Mscf/d/psi-) or (mVd/bar ) 

t(flowline) ^.■a.»»-iJi j! L>i-LiJi J**-J tt^-*^' ^1-^-.* t j-^J* 

i^^ijJi jioJi jl oi>Ji t..!-^! j\ iiA^t i*-J 

(tubing head i_jj-jSfl <a ji (flowing wellbore pressure) (i'lvf) ^^r^ 

o|JLn-Jl tP^* ^Li-^ 1^ w i> Jp j-fc i^jit L-JLiiUj . pressure) (P*) 

JlL- ij^L .aJb«^ JaJu^g L.illa':; L (friction pressure drop) ^^l£:a-*lfi 
t_^L^ ^v^SLw i(iu» iii; jt iu» fc(^I) (single phase fluid) jj^aJ) Ju^-j 
^ ^ JSCa. ^lii^'^lj aUJ^i 11* 
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oL»j^t ^ . (multiphase flow) JiJu jjt Uaj .LaJli^^ 

ii-jj Uai* .4*_^l Ji^"j 'u*^ iSJUl 













■ 






a 








w 








1 atm 




— 1 jiiiliii. 





APtx) 0'> 



DO 



^tJ5ft3jU*^jii^j.j5» :(13 Jio)J<-ih 
Jl- ^iisVt ^ J^y ji-) wi^Vi o! Lm 
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h w ^ Jp Jit i—JlAI; ^ilS'j _^Lfe (P-th) AJL**^ t^**^ iii-^ 




.^^Vl^bT :(14 JOJiliJI 

i_j^LI> ^ SajI jJ) iJi-LiIt klil-^^ 4: rt'K n II <l!AjiJl <^jLLw o«^j«^l 

iJU^>l ^^^'^ "^it ij"^ '^y^ ^ j! jlJ\ 

i w^L^JI iilaj cjlj^iij jsr^ J-^^--^ (Tubing Performance Relationsliip (TPR)) 
(artificial ^mi ./i 11 ^ _^l lLU JLfj * y _j-^Sf I ^UJI - jliJI -^j 

i-jj-jSfl frb! il^A* ^ iSj^*-^ ;»-r* * J-^"J La^j .lift) 

t^J^l Jl ^)^\ ^ J LjV ,j^t (^1 »I* Ji*; .TPR iJU*->l 

^l^jJI ^JiJI .^b! OjS^ J^J -S*'^ ji^l ^ 

jVfS^Jw 4 3^5" jjf "i^] ^ fcj^y^l |,^l ^ (5_r--JI *-^WI ^IjJ^ Jpj^^l 

j^Sfl ^tL; Ji* lS jfl"i mil j-p jiaJI ol j^t i^Lj 

Lwfcj .Ol^iJI Vj?**^' -l^jrfrJ '^^j' "^"^l W'J^ 

(Inflow Performance ^^JLi-ijJi lP*^' <i!lLp Liil .SJL>-ij SjLop j! 
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hsS Ulj tjU5| Ofy^ jt ot** ^'3^ -r^' Relationship (IPR)) 

Jl ^l^l Jla ^yiWl yJl jkiJ J»*^ (TPI^ w^Vl ^bl iWU 

Sil^ ^bJl ikL;iL^t JU^. ( VJi^l oIIa^I iiiL^ i*^ <jU*t< 

.<15 - 10 JS:aJI) ^11*^1 

iu^ (psi) 







/ 5" TPC 


/ 










IPRj 




IPR, 






Q jtill Jl*- fp/d) 



^ fSJij Ji^jiA ; (15 JO) JSii3^ 

tSj 5.5 j^iJllj itJ^\ 

«^UVt jLi^:^ ^ ^"i (^^) 

JiJi^ (»UJ| llio) c^i^T JiT, of -I^V . (selection of tubii^ size) 
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o|jj«-«Jl Jj-xJ J^ljiJl ^Lav> J-«jCLl*j .J-S>J| J^i^j- 

iax-s^l i..ja^Li>>l] (Ji>Jl J^i^ Ol^^^l A ^ Jk>JI 

ij'J^ (J-2->^l J*!^ J-s^a-fl-II ^-JjLfva-I J-J«_*llJl iaJi^ 

iax^ (Ji..la" ^^ij^^l J-s^^l ^j^^ iax^ tS^Jd <J (j^i V'-^Lj 

j_jLp cJLiiJl tS-j-II Ol3>«J-i A ^jj^a4-t. Ji>Jl oL?- ijLfj 5Jj»»j 

J-JUij *-> J jJ» tc5j"""*^^ (Ir^ Olji*Jl iaJt^ V-r*^ 

( LfcS" ^..jaill ^j^^j Jp>Jl ^U-s^ iax^ Jt* t law^iAll -i» 

.(8 - 10) o^^iiJl tijcL/* ^tr^ Cy ^ ^^Sj*^ Jli-iL jl 

jl-Ld*J (j-'L-'I (J^^ o5Lj»I*-WI J-«Lp 5-l>«J tjLp Ji?- jJjJaJ 

LijjLi ^. „/»j 013^1 w ./» ^1 ^ . (abandonment pressure) 
^ J . Ji>Jl oL?- J^iU- Jj»-I j_jLp oLl^uJl oJLa oLSJ i^;^^ ■(»-^^^-^' ikij 

c1>bIJ CaajUVI tSjJj-*^^ ij^ C/"*^ 'J^^ (J-Lw ^^>-|^ 
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WeUoomplctions /J1 JU^) 6-10 

jt C(lowcr completion) (^^^ JUi*!' mJUj^I *X* ^ — i"j .(oomplctioi^ 
iOt3-*^' J A> • ^ J-iLi_^| *j_»JJ i{ic8crvoir csompJction) Olj^l JU-SJ» 
i(lubing completion) jU-S'j' ji i(uppcr completion) JUi|>j 

.^1 *jtjju 013^1 *yf^ 

c^t^UJl _;4Ji: Ul6 - 10) JSLUI ^^U_il JL^ c^ljUJl 

.(20-10) JSL!Jl^<^>Jl 




^tji^ JUfJ J-^^ ; (16 JO) JiUh 
t.jl^lj .jiiy 013^1 JUs^ V-i^^k i-^l oljUJI *1* ^ ^ 

jji>^\ U i^Vl (barefoot oompletiot^ 

i-Vr— iJ (j^^j *^ ^ Oj'^j (^j^ jj* 
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J* twL*> J^U (^I ^l^ij of ^aJi JJ iiUl .^/l- J^li >Jt 

i^Ut t<iUi ^ .^lt« iJL^ jl ^^-^V 

^ olliM Jl^J ^Jm^ ^j^^ ^'k'^ ^^3^ iJl 

^ giiJ ^1 ^LL- iv^Li. - iijLiJi ^1^1 ^ ^Li jUrVl .Ji>Jl 

jjMzIt jt <pfo-driUod) (liner) ^JA^^\ jT ^1 i^Lk Cij 

jUl VJ 'Sii^ jM' **r5^j' 

^ <17 - 10) JiLtJI jl *UJI J^iy Jj* oJL^i 



jjj |Jj«- 





.,^UtJ ^ (open hole) /i JU^ : 07 -10) JOH 
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^ (fjLAiJ (perforated^ IJl^ij (cemented 3Tii... *:\^\ 0) 

.^L^ iiLL. ^iJLki^L Ll« _ jU^)fl .■;..aT^i Lj^j 

otj S^y^t^ii^Jl c^Li^^l ^ Ul^t (perforation guns) ^.^ilJl ^iJm <^.^i»>j 

.(18 _ 10 JS^l) i» .iilii- JlSLiI 




.lyfudtlKiMXh ;(1S -10) JC!i1 

(19 - 10 jsLUi ^ j*^, ur) Ji j^, ui^ 

015:- jLii-i 4:] j^p-iiiJI JUr>J sjJLiJi 

(MiJl 3JLU .Ia ojlt lij *:! ^ ^u:i iiLJl 
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^ OjSi £)I J-^i *zMUS)f .JJVI > L^t^J JUS>J 

j] 4i^J) _;:JI it ^;;S:*4 fc<LLi«; iiL-UI jj; 

JU^I iJU* ^ .((gravel pack) i.^-^ s_^) ji-LJlj 

olJ* (ILJ^ .sU^ljy :^L. J^^i (iiUI ^ j^^l «^ 
^aLv ^ ^JUiU ILLS Zil^^ ^-1.:-?— 7 i^^j^l iJL» iijjj* 

.^lJI ^i*^ (J-'^-^ 1 " ^ ^Js^ Y*i ^1 aJL* JlL«j i'-^-m 

iUUJl LvjA V*j t3:lt.iP (sand cxintrol completion) J^^l JU^l 

t4-:j-t;)^t Siljj J:j-I .L^ii^ fcliL^f ihji^i 

J ^i-i 4JU jJU^ Lv - CJi3^k J O^i-^J jf i&iu^ ^j'^^l ^> 
4w^j-AlJt \^ JL»L^ .(frac-pack) jf (frac and pack) ij^L^j 




:(19 - 10) JC^ 
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oL-iiJ tLiJli" (cupper cxjmpletioD) j^j-LhJI jLa-f^fl ia w ; 
^ Jury L* jijJl .iJLi js) > ^jt (20 - 10) JSClil j^ii; 



t 





jjiji jjjj 



•-1 Ai/u* JU&! 



JlOl : (20 JO) 



Jj-U iJLLJl 5^Lr> ^Li^yi 0-* iijjJiJl ^li-" 

JiJLl i^Lw LjJ (Jji^ Ot (>S^*ij fci-^i^j ^^4i 4 (tubinglcss cxjmplction) 
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J-kJl .^LJl Jj**J JTLl* ^ ^ U i. V I ,>UJI iilti- 

^ _;4Jij US) iiUJi jLiil dJi) .JSLL- J\ (^>, ^ 3LUI ^Id) 

JUVl JJ ii^l J! ^Ul J^, .yJl ay JJ (21 - 10 JSLlil 

.(»_10);>JI jtff^l 

J»-,j2* iiiLiu JiasJ iilL- L^l*. tjkiJl 4j*j> ^Jii^, 
^^L^\ Jll*Jl ,iJ^^j>i^l VJ-r*^ 3=ri^ J 

Ur JUfyi lift JlJ^l jr^. J*-I V^*^' J|Jui-.l 

j>» V-r*l jr^ tj-^ '-'j^ '^'^ ' 




w^/i :(2i -iO)JCi« 
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a:] ^ .aLA^\ ^jiy (20 _ 10) JSLUl ^ ^Vl jUJi 

^J^^ 0^^-2jJ ( ^ 1 g ' .^ti i^iAlJl ,o^JjC>a 4^J^4 oIjIj^ 

iai^lj ij:»-bJVLj l-b^ iiiiii^ Ol}^! J-/>ly cJl^ lij tlj^ S-Li^ oVU^Vl 

Completion technology and S-.S'UI jt-jSlj JU-S')[I 4^; S.T 7 _ 10 

intelligent wells 

JUrVl (22 _ 10) JSLUI JLi-Jl ^ .JUTVl LfLLiJ 
.^1 J-jUV iJjSfl '^^\ ^ t^^l jl ^^b-VL S^^l 



. (Swab Valve (SV)) t-a^l^;?!! Jj^ v iii-^L j,^^ jLf:>- 

5 ^U-/iJ 0 >>i^l (rod pumped wells) .^.^sU. ^-^1 jU J t^"--" JJUi ^ 
Lisj^j lijjiv iS'^^L Ql. ..Aall ^1 o ,..n (stuffing box) jA;^ JjJiv>j 

.t-j^^Vl iLji-B i^Jji-o ijiiaJ (tubing hanger) o->_^Vl ilU-?- 

^ (LiA ^^^iaj U^) (Wellhead) yJl iA^i ipj-^^j^ LoJ 

olilJ-L-^ 0jj>c-iJLj o-ij-JVI 4JL«_?- J-s^-ij .^jJVI ^j,^ » I 0jj*c-iJl Jj-li 
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oU^ifc SaU v^^^ ^JUmJ . (screwed threap V^>^ Cr^- V^^^ J-<*^J 

JU Jft«> V^^^ V^- 'J^^^ V^?"^^ (/^- 

'(oon-osivc) iilS*! _;i>Jl L, Ul* .(iJl* 5^1^ UU-tj) 

(Corrosion Jitiil 4-»jLL» ;.i> ^^-^^ ^tij^'j^' JU-?yi OflJuutj) 
^L5D ((stainless steel) »>L^S^I JL> Resistant Alloys (CRA)) 

lnJii 40 f^lft*^ iZ^^k^y ilikJij v^^^ c^^J 'J^^^^i ^.^t 

.jli>J| L^.-A*:'. J-^jJj 




JLf 1 jX* : (22 -10) JiUh 

t>UiU -Wi^L ^U-Ail ll> .(23 - 10) jlsLiJl ^ US 
jik, ^X^l j! lu* yJl iti-A lil .^iX^: 
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JbJLi V^' ^ ^ J '^^^ -y^' 

OL>Vt fU-^ dlUr Vji >r^i J^'J f^^k .r-^. (S./^^^ 

^ .i-jWs^'^' oli^Jl ^ iL-Vl ^U-^ ^^-L 

OUJi 0^ -^^'i .(mandrel) dL-L- j^^il '^S^ (22 _ 10) JiLUl 

OLSL^I v^^' -^^'j -^'jj 

(otjJL^t ^i«J J^Ll-vj (L.-!L^I c^L^^I t^j^ 

.4,.jli-j v^*!'' t/^ ^'jJ-^ (Sliding Side Door (SSD)) jiju 




.(DHSV) jS^hJ^iUfU^ :(23 JO) 
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Lji: i^A^ tli^i, ^^^j v^^^ ^ y^^^ <J^^ 

polished bort i^^l t.rr^^ }^ '^^^ ^ •^''^l 

(tailpipe V^'^ (racker) 4^^! i^l^ SiU 

Jl»Jt oL»U-^j 4i2^| i^U-II (nipple) <Ji^ ^ 

^U-^ -^^^ ^V^^^ >^yj .yiJI J^V 

.iiJ^ il^l^ Jl^ JiSJl ^ JU5>I iJU* ^ (M - 10 

,^L1> jl (check valve) JJju ^U^j 




(J.) JlJ« 



JUH^ U«ai ^ : 04 -10) JC^ 
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^ ULj^I) iiiJL^Jl c^VU-?yi ^ It II * (fonnation isolation valve 

Jl* .(^^1 jur>i c^LU* uiji oijiJJ J>JJ ^U-^i 

^ .(mleniscnlwcn) jl (smart wdl) i-SJJl ^iJli 'liL^I jjJl -i* ^j*Ju" .yJl 







.tfJJt jS^^Jli* :(25 -10)JCA« 
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^ jXj JU^V (25 -10) JSLiJl ^ ja\^\ 

U ■ 5 w 7 ol^. ■ ;7 

j__^Li-«Jl oljLiJ J_L- jj .o-ij-JVi (TJ^j J^'^ ojI 
i^jJl oVL^Vl -L^j .j_SL>iJl!I oljLiJ ^ (multiplexed) ^ o o „A a 

J^iU- ^ J-^I-Lj) ij-LJ-liil ^Ij-JLj Olj^l Jj-^i Lo-LLP tiv>Li- 

^ 0-b>-j lij ^yiS"! J L*^ ^W^' o5-L*I>o jLVl 

Lojjj> ijtSLi oJLaj .(sidetrack) j_jJL>Jl jL-^L jL-^l IJLa *->j— j 

(j^ J-i>Jl jl (T^^l'' J^-?^i Cj^"-^^ 'SJjJj>- ^ CJjks-j iiii LlSj^ iJ J Jji^ 

.jilj i«jL>- 

oJLa .4^L>Jl oIjL-laJI o5-L*i^ ji (26 _ 10) ^^^•~^\ jj^i 

J"^k Ljt^'W^' jL^aJI Jy^ (j^Uj .(^^1 J^^i (_fLp 
LaS" . (slickline intervention) lily J^-Aj iia^l _^ IJLa 3>i^ 
.t-^j*c-L-Jl (iiJjj ila-L^ljj 0 y>) oilJ-L* J-i '/>^l 

o5J_«jljj jLjVIj ij^JLII jL)*^! t4_«JLi ojj_sajj tJJUJLS' j_SL«_<Jl 

.jL-«o j,.So*iJl J Jaj iJI JjyjLjj (4^L>Jl oljL^I 
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Artificial lift ^^li-^ 8-10 

of ti>V tj^-i^l ^> "LiSL jkiJl jLSTI 

O^^-f ^y-..'*^^ jij^Vl bkJuu ^' »JlJJ LaI^ 

Ojly t)l loVUJl *t/*tr^l J^^. W 

Jjuti? J**J) wiJisiTj c^T-tiJIj (CAPEX] jUi Jl* JUI iii: i-k)l 

Jj 1:>-L»mit JL1» 14JL» J-«-nJ| ItaJlJL^ C^J^ ^ 1''^. J*J 0|jLM-«Jt 

tJJ (4lLU JJ ^jJl if Jl Ij^j X_jjj oU-AJI JU-1-.I 

cLv_^Jkj> -L.^i*^? .l^LL«Jt i^^iiaiAj ot-iuJi Jl jiJl ^ JL^I 

ti) .^1 OU-^ dUJJ Liij it^-j i^yiii^" t Ji»Jl 

U^V iilsHil J l^'>. j! ^^,.1^1 ^_^| ...■lltT,,. t^iu- ^- 

(LiJ-i^ ^^n: A^t ^jJl ohA-a-> 4->Li| >^ (J-1>J| SL^ ^ 

^b;)Ji saJl^l obi Ojiy J* ^ij^ 
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j_yA 4Ja*lJl iiloVl .iiil^ J-«Ji ^jjJ. t-jjikJL ^1 SL?- 

(electrical submersible i^L^^^SUl i^LiJl oUt „A o II ^^^JJ jLj/^I 

.J5>J| ^ t pumps (ESPs)) 

j_j3 f-UJl jl jLxil (^^^f*-; W**^ iai-s^l (_jip 4iaiL>MJl (^^5^ .iLiiJi 

. (pressure maintenance) \a * .,A II ilaiLp^JL; S^Lp IJLa *-> .OI^^I 

4l[^ iiL^L i ilA^I ^^^ip ^laiLk^l ^ I g --a^ ^ycU^I ^ ^1 oLa jl^'- ' 

: LJb»- 0 y jiJl (_y*iviil ^^1 ^j^^' 

/*\beampump) ^1 • 

. (progressive cavity pump) oJiiJl ijs^\ • 
. (Electrical Submersible Pump (ESP)) aJL^ ^^Lp 
. (Hydraulic submersible Pump (HSP)) ijSLijjJ** i^Lp 

.(jet pump) • 

. (continuous flow gas lift) jo7,..a JiJij jLiJLj • 

. (intermittent gas lift) ^Jaioi jLp JsJ3 • 
.(plungers) oL-isLp • 

jlj i^IjaJI j_yJi ijSLjlSLJl iSUaJl Ji::! IJI^ t^Ja^l j^^Jj Lf;i>«j j] I^ajLjj 
JIjJL j ((^.jo^lA^ jLp oL^L ( oUaJl jLmJI oLa jia^ ^ -^^Ii^^ 3 

.(27 - 10) JS^I oUt.,A^II _;fiaj 0 o-L£o 
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JUL ■ M: 




.^^cyj ^JhcA*^\ (27 JO) JCih 

Beam pump ^jill S^,,h» 1-8-10 

jt f(rodpump) AS^t oL^-A'' «Jl* 

b^A^ ^jj^ c((noddiiv donlccys ^1^1 
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^1 o II) (check valve) ^ j_^LiaJJJj .^1^ ... II ^^Le- ii _j_>tij 
«5UI 

|j-^ ^LlaJJl ^j]uL^ < - g l| .^LlaJJl ^^ji Olj->^l 

y jl j_y5Lj_j_j^ ii iia^ljj ^J-^' .ij->w>-ll -LI* iaii ^-^^ -^JJ 

LSLjLSLji ii_j_>ti-«Jl ^jJLIIj J-i— Vl j_^LiaJj| J-/i:^j .(reciprocating) 

^■»-l ■- 1 l| ^jj> ^iLS*) ^^^^.J^iJiJJ 4jl1jL>c^ oLbMi-xi ■-" ,4^La C^l - -j^* 4Ja^l jj 

5-L>tJi j__;-LJ J^I .ilSL«_<Jl jiJjJl oWjj«Ji ^1 J JL>mJ (J jJaJl J 

(stroke length) iJjJl Jjis ^^tj^*^ I Ji-LiJl Jjji>j Jj-LjJ j^^SUj tj_^-JsLiiI 
il^^^-L-j j^j-Lj oWjj«-o (^.jfl**^ (^^^^J . (pump speed) i>c-s^-«Jl ip ^.l-j 

ip^j isjJl JjJo ^tjj>*v>-ll Ojlj-lil iL>i4i ^-s^l J--i«-*ilJ 

(_y^Li-o-il - C-->tJ j^L/llJl .^jiJl O*-^ |» .,^9" j_A 4jk-,A^I 

^_^Lij^ ^IJ-p ^J->cJLl^ -A t I| J 'i a W (.j-^ J ^j-:^^ oLJLmJ 

is'jLwJl j_y>jLLijJl ilJjJl j-fiaj .i-ojJai^l XA\ (dynamometer) 
jLWl (jJ-P l-Ur ^Li ^jjJl oU^-^ ^Ij^^l b\ .iJj-^lj 4J, ,^ o II 

jj>Ja^l ^jj-!l j-ial-" J|J-*I-il ^ lij iv>lj- oW-Lx-o 5 Lj'Lp-I 

. (hydraulic piston) j^jSLJjj-La 

Progressive cavity pump la iih.^.ll S^^:^! 2 _ 8 _ 10 

4**^ (rotating corkscrew) ^ i^J-iuJl Sjj>i^l 

^Ij ^^>mJI ^JlJl (Jjju Cil '^^t^*^^ (jtH J-^ ^^"^^ 4>u,^ C^l - -j^* ^. t-L?.. " 

J ^ -li (J^^' JJLILla Ljj^ 1^ ■- 1| ^^*->tiil Oljji ipj-L-J 

u-,.,..ll iJLfJ aiUl jLSfl ^> U^W - ^1 J^I t^ljj-LJl 

^ JJLJjJ 4jLi^ (_r^Lp ii ^l-Lki^l iij^l .--.l-^-.A-M ^^^SUj 

^ oJ-SiaJI 0 j->^l ■"-'l-^ (J ij^^^ .rf^' ^ --^1 "ll ."jI-^ .^A 1 1| 
(JJLIJL5' ( Lfi5L«jj ia^ oLaL?- ^ (4^LijWl 4.s^.dj>c^ 4JL>u^l jL)Wl 
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Electric subnviQitile pump iJi$j^] U>Ul1 3t^^A<.ti 3 - g . 10 

(IfijiSy \l,..m i^^J-l^ S j^^-" jUJ *-i^jSj» 

(^jS"j*Ji J >]i it t<2g - 10) jiiiJi ur ^vui 

1 jsSf jL*£iJ .kiLA^I SaLj (^Ul ^ Lull .^Ul L^l 

SjJiS oLUtL.j - J^l^l M« L^LkJl (totalhcad) ^Jl^ll LOJI >^ 
^.^t^j JiU«lJl ii_p»Jlj J^i^ (^Wl ^-i-ilj ^s^LvJl 



ao 



s 

^ 

T 20 





















A- Z®'' 

50 Hi/. > 






1 







4000 



eooo 



12000 



UbUM lU.^ : (2g -10) JCiit 
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4. ,..;IL; Ijj- UlU^ j] Ijj- iJLp o\,u o II cJL^ liU. i^^SLJjj-UjJl 
I g ■ - <>u,^^l ^jia^j ( LjJL?-l ^ 4JapL^ (JL«^I j^JiP ( <>u,^^l 

ijji^^ Lojjj> iv>Lj- ti-JLj-j^ ojb J jj-Vl J^Li-«Jl J 1 ■ - " .Jlj,ai* 

iii^s^AiJ jjLiLiiil _^^l ol ^LiiJ .iijiiJl ol JjS^I (penetrators) 

^L-^Sfl ^ i-JLj-j ojl jj*cJl i-s^ijitl-oj t4_L>c-s^ jL)T oJjJ_P ol j-i-"" 

|» .^.,*a" f-Llaj-I J-?-jJ _jial>j oLi*j iL-. jjj Jil aA^/sW 

Hydraulic submersible pump ZS^jjJu^\ U^UJI 4>bAUl 4 _ 8 _ 10 
ov-s^ tfi^ Cx" .rf^' 4.L^L»j| .-jI-^ -At I| '"-iI-^ -At I| o-Ia 4.uij 

ii _^>mJ| j_ya**I*-l .^1 jaJI ^ ^ yj 5^ Oli J Jj»-I ^1 o5-L*I>i <j>d!alj> 

.^]a .^11 jjj 5jl J iaJ«-s^l (jILp iiljJl jl-L^ .iil^j ^^jjJaj j^^SLj^^^^I 

jjiliiLj iL-isLiJl 0*^,^*31 ii y»-o ^ (j^^ ^.r*H ^^^1 JJ-^ 

Jj-I ^HSPs i^jSLJjj-UjJl i^UJl oUi^vi-Jl 11^77 

jl o _^Vi ^ ijii^vfl-Ji (>^^ .Lls^j 0 

j_yA ^ J>J jjiJl J-«l_^l ^ J^\j X<Ai£ cJL^ lip JU^)/I 

^UJl ^ iSLkil ^Lo ^jjt .1 g • 'J 4j>c-s^-«JI iJLkil ilSLl^ 

^IJj^Ia^I ^^jIp ^ j21 aJLj JjULiA .»^U...I| ^^^ip 4kJi^ J 4JU^ ^ ^iIaJI 

.(29 - 10) JSLUI cy^y <JL«^l 

lift ^,11^71 .^1 iSLkil ^Lo (^.^LkiJl j-A ^Lj' JjJj dULiAj 

jy . (injection zone) j-i^ (JLkj jl ^j-«Jl i^Li^ f-UJJ iLoL?- iSJs ^j-^j 

^^jIp _ ^UJl jjb ^SLkJl ^La t^-->>j ^t^^^ (o-jiAaJI ■"-'I'j^'tll oJLa 

^^LlxJl t—'LjP (jij t Jaj .iilxJl ^-lli ^ '-'^ iii^ C?"^*^' 

^ <2j jtS] kS^jjJi^l 4-L-JsLiJl oL>c-s^-«Jl tLoj_«_p tOj^ tipL^^^^I 
^L-^Sfl j-o J U ■ 11 ^^iS"! Lfjl ^ ti-JLj-j-SlII i-L-JsLjJl oL>c-s^-«Jl 

c^A-y jjip LA,ij__^ .ApL-j jS j ti'LkJJ ills'! iSLkJl 1^1 0 j5o .<A^\ 

.ol j-L^Jl jl M.ll 
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^j^i,^ UUUh 09 -10) jCiil 
Jet pump Slixll 5-8-10 

,<30 - 10 JSLUl) 

J\ jL-j>f Liir Jl ;*_^| J^- ^ (difiiwcsr) 
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j;L- auji t LSJjjjjiJi ;-J?uJi iLiuU .Li-^i ^^u Lii- 

.21^ :(30 -lOJiUIl 

Gaslift 6 _ 8 _ 10 

JU ,;;i>v ^jj J*^ C?^' ^y*-^ J*^ oUjki* i-i-^^ 

t^U^. . li I'm^ .filL J^Lc _)i»<ujl ^jw, U^l JUJ) L^^' l-^J p y^' u i^J 

{Gas Lift Valve (GLV)) jUJL ^U-^ JUr>l Ji-Lij 
jt check valve ^ ^ L>U-^ jLiJL ^j-il ^U-,^ 

SJLP s*1-'I* (>«-h^ '>J^J> idiJL< ^U-n9 Jl.i^l 

Olii-iiij jUj OliiJI ^yUi .{Side Pocket Mandrel (SPM)) 
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^;^SUj .JUrVl iL.- ^ Ji-li tlji^ ^*LJI 0 LoJip U-^V t 
.jj/ivi^ (kick-off compressor) ^'i^j iipL^ JLjJI iii^l IJLa Ji>i Jj 
(unloading oLoU-/> JU-«i^l jjbj Lpj^ Jj- -a^jj ^ 

.JLkS'Vl iL*- ^ ^jj^ oLSL-Lo o5j;>-j>j valves) 

iiliA 01^ liU (iLlv* tsl OL^ lij L« Jj-l>.iJ ,^^1 ^^^^1 

^ i^^i^ jUJl 4^ cJL^ lijj .iilScs-Vl 

jL^lj .^1^57 oil jLiiL yfc J-/»l>uJl jLiiL Jj-u iiLiAj 

tJ-/»l_j:Lj| jlJJL i^jll^oll dUJU -uLi^ ^1^570 II jlJJL ^^'jUil 

JXAj iLoLjJl jLi-ILj ^ o jJai^ L*^ j .i-iii^c^ J-i-iiJl Ij^ ^^^^ 

iia^i iiiiJi ^ ^1 jLiii j-^ai (^^sUj ■^j...<on JJU-B oLs^vi 

. (plunger assisted gas lift) jLiJL; ^ ^ J^L^ (.t^Lp -LiJ j i(_;-J9Lp 

JSl_^lj J5I y^\j ^5.>7ll jO^Vl ^ U«Li (31 _ 10) JSLUI ^ 

oLk^ .HSPsj tESPs O^i^^ ^JJ ^J-Lj»-«-II ijJL*^ olt. .11 Lij 
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(JU^ ^ ^■■■■/.li jLT ^ X-JUJI U:^ .^.jlti.li ;^>Ja_Ji oil«Jl 
(stripper wells) 54j»«i* dii; y t^li^Ji oU.-^ ^j-kTmiT 

B8P JET QL H8P BP PC 

Juli ^fjokiij SS S SSS SS $ S 

a^^uii SSS s$ SS $ s SS 

1QOQ00 

V 10000 - — ^ — 

i : J I ■ i I I 

^^J^-*'' 4. M- 4, 4. 4 



100 



? 80 



H 60 IB 

I 40— ^ 

0 

■l-if* — — 4+ ♦ 

gjlJJi + + — 4. 4+ 

— + ♦ _ — ++ 

J|lA + ++ 

♦ + + — 

IUj>A« ♦*—++— — 

UjU- 4' ♦ +4. + _ _ 

i/j>H + ++++++ — — 

.jUJL^^IV* (>Sl-Us>J :(31 JWJiiiJl 
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Subsea vs. Platform oLiaiJl JjIa" j>^\ C**w J^^*-^ 9 _ 10 



Trees 



0*-L:>- LlA ^jJ> — j.>t-Jl (j-^ (J^^ "Ij-^^ ^j-?^ ^^JJ ^J-^ iJl-->cJ 

jj i^iii^ ,U;m.7 (^^SUj JjUi V J_j . (wet trees) i-is ^1 jL>t^Vl 



t^I ^jiaj jt:^ j\ y l-i* .Lx^is (dry trees) iiU- jL>i^I - jUi^Vl 
j^j>-^ .ijiUJl iiiSUJ ^J^LfcciS" Lj'L^I J^'i (5-1-11 J t5_;>t) 

iilSLII tiL>w> ^jJaiJl jl tjLj'Vl j-^-S"! i-Lp j_jJj i-^-^Lj 

.(_^L^I JiJl^I i^jflSjj ijj^^lj tJ.JL^I i-iJl^ t^bjVl jjiL^ci^j 
jl ^"jL/jVI (protection) 4jU>JI Jj^I ^1 o^l-d 0 jS 

^ o II c-JLS" lij .((jA^UaJI ^j-II iiL^i jl t^LJl *->Liji i.'i^) (creation) 

^/la^Ji^ t _^i>Jl ii_Lo Ojjj ^l^;,.. .11 o'jU-I-lJI oJLfj ^L^l OLS^VLj OLS" 

LfJLo tslj t (Multipurpose Service Vessel (MSV)) oLo-LiJl 5JjLi>i 
,_$_^>iJl c*>«j CjijU-lJiJl iJju ^Liii ij^j-" (Ji*-^' ttilJjJ 



.AJi\£ ^ t4^JUl (7 - 10) S ^ 
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: ol ^>JI 

.i^LiJl Jj5>Jl ^1 o^Ij: (iiKj) yljJ ^-LiJ t-j^ • 

j_y3 jl ^1 V^-^ (automate) c-«J^ Ol^^iJl oLS'L>mJ j^^SUj 

LlSU^ Oi^ 1^^ L«J JjJ>>iJ (scripts) oil>j]a>i^l ^|J>>I^I ^^^SUjj (^ia^ 
jAdl Ji^\ Jjj>^l ..I dUU .t^iL/iiSI JSLij o'j^lJiJl dlL" 

( 4^15^1 oLiki>g J ^ Lj.«j>^ J-A^;j ( ^ 1 ^1 - 1 

jLVl jl^jisl J:--^ ijJi^ A^jjj, 

^ tS,r*^ (jip (Jj-U^l 

e J-lAJ Ajj^wj C>>eJ jLiV 4j^^^>cj C>>eJ j-a jJ A^JLLdJl _ 2 

.^kbJl c.>>i] 4^j:>>i]| U_i J^l J 

tiiiiil t^LjSf j_jA ,r*^' yj-kiJl iilS" 2.^...'. _ 3 

yi j_yip >>«J o-Lfl o^*^' J (manifolds) ^.wm.To II jl^u II j 

CAPEX JUl oLiiJ _;*i-liJl li-fl b .ol jl-. S-Lp ^Js- 

■^j^,:.oll (Present Value (PV)) iJUJi <*^l -lIo ^'l" 

■ ^ 1 1 j_A (.j^^ L-JLp yij-kiJ J-J«-.1jJ| oLiij 0 
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J* U« UJ^M aP*^ t^^k J-4^i 0 .^^r' ( 1 

^ tht\6 iitjj ^ (j^J ^li^l sLii* iiiij 

.jjss:; jut Oj^i ji* ij^i o»j oiltjij j^i^Ji j*-Ji oLij iils 




.<D. Thomas, 2006J^ J^)^c^Ui1s^ :m -10) JSUH 



Surface Facilities 



iyJljtaJl ^ jtr* ,r^' .^-u^iU 4>JL/> 4*pj1j 0I^>JI 

t»j jj> ^^*P ilj^ 0 jtX^ ^J-^?*^ tiJLIJLS'j ( *-L«Jlj jLi-Ilj JailJl Ja-JL>cJ 

^Lj- ^ilLo ( ^^lLII oLiv>l Lo j-«-p ^-*-*tri ' J-^^l j-*^ cS-^ 
t^I) ^-Aj ^;„/»o 11 o'jLi-L*! jl (reduced throughput) L^^^^ 

Jj^ iiiSOi ^ i>JLjuj ijjy jl (overcapacity) 4pLiai-.\l 

^j^j>-i jj-Sfl *— ' i^j-^**-*-^' J (J-^' oLiv>lj^ j^-ii>cj i^L?- j_jJj 
J^j .^l JI j^yjj ijjL*J\l (5jT,.. o 1 (legislation) j^lj-iJl jL^*^! 
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(upgrading) Ll^^-oiJj Jj-Jl ^^aju> 4jjLx*il OilijI 

U:Ljj t Jil iiiSo ^iill! (_y*-iap AiL^l j_yip i^^-UjJl oljLfJl ^ y 

.AJLJIj O^iL^Ij 4^i>u^i oLhtfLu^l A^isftla 4P jAS^tJi ^i ■/* ^J.«Jl!| 

oJLa jI (Ji^-xJ ^^-*-'*-d ■^-U^-^l oLlil^j t4j>cJL«_«Jl ^J_«-Jijoj t 

LJLp S^^l^ M. o II .4-«jLp ijjj jl tiijL5 (steel jacket) iji*^ ji 

^ ^J^LmiU 4jjiJaAJl aJLaaJI 1 1| n ^1 o^Lp Ij^ < ^ 1 It ■ 

'" ■ * A J .4>EJijc«Jl ^J.«ju J:^^ L5^^ ^^J:^^ (J^^ 

Oil and gas processing jUjIj JiiJi Aa^lju 1 _ 11 

Jo...7,^ .^TUll oLivl JjVjU ^1 <Ay (ijikJl ^ ^1 j) 

i-jL.i>tjj t^LJl ^ ^LJl J-/aij t^LJl jLi-II J-s^ oLJUjJI oJLa 

(4^L.«-lS1!I ^ g I| ^^Laj J^^^ J-^-^ (4jjJ.k^l oLJU-mJI 

dl J-/iiJl t(2 _ 6) 0 c--liy jjiJl 0 jj^jj-L^I jjiff iiiplj 

.(2 _ 11) i jjaii*-j t (facilities engineer) 
Process design AaUUi) ^ j,» ./tf 1 _ 1 _ 11 

(end product) (jSLf^l ^ii*Jl oLiv>l_^j (feedstock) ("L^ jl iii-l-LJl 

yJl <Aji ^ i>tIlAj| ^lj-«Jl Jjjj>»lJ i>JL«-<Jl ^.«../3~ t-jiil>«J \ .t-JjUaAJl 

iJLp c*«-w tia**-Jl jjip .oL>«ii*Jl oUvjIj^ ^ Jiljij oIj 
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^ J jl^ ^^J *J»y J-^ii i^L*Jl Crfl-ll* 

Jufc ^ J5 iiUi Jbu .<1 - 11 JSLiJi) U ^L-j ii^Jj 

.0 - 1 - ii)j 0-1-11) ^■_^| ^ 
, > 




.IkJti&^UhjiaJtl^U* :(l - U) JOH 
Description of wellhead fluids jOl f^iittfj l-l-I-Il 

ji^j a^iiJl j^^^. v**^' '^tr^' (>■ ^^j's'^ O^'Vl 

ji> OK li) Uji :PVT ij\ ^►^ij iti^i oij;*- • 

JL— St t^^j Crt^Jj^^ ^J^) (non-hydrocarbon) i^I^^jjJL^il ^ 
0 j^7.» ^ A* (emulsion behavior) t -^.t - , *1 jJL^ • 
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^jj>tj*Jl "^-^ isyijj j»-j-«Jl t^LJl j__j/i5L/ij- isL^WL 

.J^>JI jl yJl j-l^ Jijli- y-Jl 4_Aji j_yLp (volumes and rates) oW.u o llj 
jLiil J f-LJl J iaiil! production profiles ^^^1 oLis^i-o *-U-j-i is ■, ■ 1 ^"^^ 

^j* -A^ij ^ J-^ ^^J^ J-2j ^J.>u^j (oLtklAJl Jj Jj>%x] 

.^^lJI Jii ^ ilW^I (J* (j^l '■LoJl Jr-^ S*^^ 

tS^^jj^Jl oUjixJl JJLliJ JUi^ pj-Jl 

H ^ 1 y-*^ ^-'^-'-rH (J~^^^^ jij^ (J^iLt- ^ 1 .jA a ^ H oIjLl>cJ| 

Production specification ^viuJl oLL^I^ 2_1_1_11 

i-Jijj t^J^) Oj-J^l Lf^W-^' 2^:1^1 0Liv>ljJi 5Jj>*J j^;^^ 

oIjLipL jI (J^tlJl iaiJl i^^] 4jU^ tVi-) JUI oLiial*Jj tOLiil 

4-**S f-LJij jLi-Ilj tiaiiJl 2^:1*1! iJiAijl oLiv>lj-«-II (^*..,*a:" 

oLjj^^I t (True Vapour Pressure (TVP)) (jlji>Jl jLkJl iii^ : iaiJi 
■dtt^JJ-^' tSj^^^ ti»-ji<Jl tojl_;>Jl i>-j5 t(BS&W) f-LJlj 4jJpUJ| 
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^oJll U^w ^U^l^ 1 - 11 Jj^ 



83kPa@15** > 




^1 


0.5 vol % > 


(BS&W) •aij L^IUI oLy-^l 


Pour point < 




70g/m^> 




70g/m^> 




100mg/m^> 






7Pa> 




25MJ/m^ < 






HjS, Nj, CO2 






40ppm> 


iiiJI i^jK 




50g/m3> 








The process model I'hJU.Jl ^ 3_1_1_11 

.Jjj^clJl ijiiaJl Oljia^ i>JL*Jl 

OLiU) i_jikJl i^U^Wl iSLi. • 

_^lil«Jl ^^y^ (j*^*^ iJWi • 

iail>iuo Jii Jj>-I ^ iijiiiAJl i>JLjt<Jl oljiaj- j_yiaJi>clJl J^^l 

.(2 _ 11 JSLUI) ^ 

4.diS3l iZj\jjJ^ ^ 4JL«.jJJ o^^SL^I ^^UjJI ^^^^>^ (JJL!^ ^ .IJLa 4j>JL)c«JI 

Process flow scheme 4mJIm,«JI J3 Jj JaiaM 4_1_1_11 
iiJp oJLa jj-b (^^^Uj . (Process Flow Schemes (PFS)) aJUjJI jiJJ laLs^ 

J? .- ^ \\ IJLa 0 .JJLIi c^^Lj LoJjj> SjI ^^>J| j iiiS^I Ojl oLo j1j«-o j 
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Ua ~ -u* V-101 


-Ipj V-102 

.IS-I iaiJi O-S 




OUm^P-101 

' *■ *- f I9- iaij 


IDx 
length(cm) 


250 X 750 


180x720 


Capacity 
(m» 


150 


Volume (m^) 


39.5 


19.8 


Head (meters 
of liquid) 


23 


Type/Make 


B.S&B 


Kunzel 


Type/Make 


BS-50F 






1 


2 


3 




5 


6 


7 






& 












d^ 


j^. 


tons/d 


67 


2840 


67 


2840 


1996 


9 


2830 


2820 


67 


kg/sec 


0.8 


33 


0.8 


33 


23 


0.1 


33 


32.5 


0.8 


MW or SG 


44 


0.9 


44 


0.9 


1.04 


44 


0.9 


0.9 


43 


Density (kg/ 


5.8 


880 


5.8 


880 


1035 


4.1 


880 


875 


5.6 


Viscosity 
(mm^/sec) 




16 




16 






16 


15 




Pressure 
(bar) 




2.5 


2.5 


2.5 


2.45 


1.4 




0.05 


2.45 


Temperature 

CQ 


41 




41 


41 


43 


41 




45 


34 



. 3000 m'/d cL. iiLi '/.eO clj ^Li J»-! ^ t iai* p.../»7 t Salp -C -l^-j; "l/ ; a 



^■/^iW |_^J^L^^ Ja]a>ba j^-j^-*-" # 

(7.40 - 25 435) S _^SLJI ol y.Ji" • 

jj*-JlA |».,»., *a" oLSjj jy^i^ • 
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P-101 



.(WSJ^^ijU-I^^JitA ;0 _ 11) JSU5I 

j^JL^ oUa^m J..^u^| ^^.th^.i^i ^.^.^i^i J^-* 1^.1 lt7< 

f^^^J S^^fT-Vl ( (rotating oquipmcnt ensmccrs) « jljjJl oLJui*Jt 

Uat oLS'^ jlSLliJ of 4^jJU-II ^ , (mstnuncnt and oonUol cngmccrs) 

Jl> 4^Ui| - -^t il- T 1 1 laLJi Lfcl^l l^A^ iiOi 3.l^|.,rtf 
4JUjJ| oJLf 01 tL.l.j^T^i SL^Lm-JI 4^Lji-J| f^;''Jl^Jl 

Sjl^l iSLl. iLfci Jkiiil J»LiJ| IJla .'Jj>il 

^^yj^j oU^^Jlj tf^lAjl JL. ajLl^l okliL^ (i&^tj 
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J^l ^ J-^l ^ Jb>H 4-11 JSLlil ^ Ji^iyi -U^l 





;(4 _ 11) JSUJI 



Dcocribing hydrocarbon ^^^j>L^ ^ '^-'^J 5-1-1 _11 
composition 

jliilj ikkJl V:^ .^1 tSJliil 

tiu- i-^"^ ^1 ai>ii ^^ji jjuj Ji jL^iV 



3® 



